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This report is dedicated 
to those children whose 
needs might deprive them 
of opportunity to make 
their contribution 
to society. 
We hope this report helps 
in understanding how 

each to the best 
of his or her ability 
can have that opportunity 
to accomplish. 
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Foreword 



It is clear, as stated in the first paragraph of the introduction to the complex 
but clarifying pair of investigations described in this book by Howard Garber, 
that its impetus was concern with the new subclass of "cultural familial mental 
retardation." This subclass was so called because it occurs without evidence of 
pathology of the centra! nervous system. It is identified nlmost exclusively by 
IQ test performance, although it is more commonly found in low SES popula- 
tion subgroups. The extent to which nonorganic mental retardation is identi- 
fied among disadvantaged populations touches upon one of the most difficult 
and complex issues in the social sciences, namely the nature of the interactive 
process which influences intellectual development. 

Concern with the special importance of early experience in development 
goes back to the classical writing of Plato. Belief in the dominating influence of 
heredity is also of long standing, and it was greatly strengthened by Charles 
Darwin's conception of heredity as the source of the great variation among liv- 
ing organisms observed during his participation in the voyage of the Beagle. 
The tendency to emphasize the importance of either nurture or nature is mis- 
guided, however, for the pj "'Cess of development is an ongoing interaction be- 
tween these influences and should be the focus of concern. 

A substantial number of investigations have focused on the general nature 
of the developmental process. They have demonstrated that development con- 
sists of acquiring the ability to recognize the demands of situations encoun- 
tered and, once the demands have been recognized, coping with them or re- 
ceiving help with the process if it goes beyond the individuals existing skills. 
Stirh investigations have revealed a great deal about what is essentially impor- 
tant in early experience for the development of infants and young children. 
This book, on the other hand, focuses on manipulations of rearing conditions 
to test whether it is feasible to prevent mental retardation resulting from de- 
fects in the rearing conditions that are known to ^ut children at risk for it. 
Howard Garber has described tv;o investigations which are mutually reinforc- 
ing in their logic. The first has examined a seriously disadvantaged population 
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in a census tract showing a high incidence of low IQs in the mentally retarded 
range. This investigation demonstrated that the tendency to lump people in a 
population with a low average IQ into a homogeneous group is wrong, for 
80% of those children who entered school at age 6 with IQs below 80 had 
come from a select portion of poverty families in which the mothers had IQs 
below 80. Although this evidence has been employed by Arthur Jensen (1969) 
to support his contention that it is heredity that is chiefly responsible for such 
low IQs, the second study contains evidence that the low IQs found in the 
children of mothers with IQs of 80 or below need not occur. 

The second investigation demonstrated that providing children of low IQ 
mothers with a tutelage program designed to improve their ability to cope with 
the kinds of problems that poverty geneiates and combining that tutelage with 
home management instruction can enable such children to achieve IQs averag- 
ing over 110. Ordinarily, such children would be the ones most likely to have 
IQs that decline and average in the 70s. The consequence of the logic of these 
two studies taken together is that they provide evidence against Jensen's con- 
tention that children of mothers with phenotypic IQs of less than 80 are 
doomed to have IQ^ under 80, 

This evidence reported by Garber does not stand alone and becomes even 
more convincing when considert J in conjunction with evidence reported by 
Wayne Dennis' (1973),study of the children of Creche. The children when first 
assessed had attained an average IQ of 50. After they were adopted, their IQs 
increased. However, it is important to note that in spite of the marked im- 
provement in IQ performance, the children continued to show the months of 
retardation evident at the time they were adopted (albeit to a lesser decree in 
the IQ measure). To my mind, there is convincing evidence that hamperii\g ex- 
periences cause depressed IQ performance, and the earlier infants are removed 
from hampering rearing conditions, the less evident is that effect. 

Garber's evidence should also be considered in conjunction with the fi/iding 
that mean ages of attaining steps on the Piaget-inspired, ordinal scale of 
Uzgiris and Hunt (1966, 1975) decrease substantially as the quality of the rear- 
ing conditions improves. For instance, among the children being reared at the 
Municipal Orphanage of Athens, Greece, where the infant-caregiver ratio was 
30-to-3, the average age of those who attained the top step on the sc jle of ob- 
ject permanence was nearly 4 years (45.5 months), and only seven or the 20 at- 
tained it in that time (Paraskevopoulos & Hunt, i971). Compare this with \he 
fact that eight infants of families from the poverty sector of Mt. Carmel, Illi- 
nois, who had the advantage of educational day care in which they were 
shown, among other things, how to put a ping-pong ball through the round 
hole in the cop of a shape box when they were first able to sit up. They attained 
the top step on the scale of object permanence when they wero only 16.86 
months old, only a little over a third of the age of attainment by those children 
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at the Municipal Orphanage of Athens (Hunt, Paraskevopouios, Schickedanz, 
& Uzgiris, 1975). 

For another example, the controls of our research at the Tehran orphanage 
showed approximately the same degree of retardation as did those of the Mu- 
nicipal Orphanage in Athens, but the fifth wave of 11 foundlings reared by 
four caregivers, who were taught to respond promptly to their signs of distress 
and to encourage vocal imitation as a means of facilitating language acquisi- 
tion, attained the top steps on all seven of the ordinal scales, and they did it on 
an average of 7 years younger than that required by 12 home-reared children 
of predominantly middle-class families in Worcester, Massachusetts, whose 
mean IQ was ultimately 110. 

This assemblage of evidence indicates that not only ij having the experience 
of high development-fostering quality of special impo! ' \ce during the early 
sensorimotor portion of childhood, but attaining all of an individual's genetic 
potential demands providing the experience of high development-fostering 
quality at an early age and maintaining it continuously. 

While it is obvious that genes operate to define the potential directions in an 
organism's development and perhaps to set certain limits upon what abilities 
can become outstanding in a person, the wherewithal to solve problems does 
not come automatically with the maturation of brain and body. Such skills do 
not develop simply from varied stimulation from the environment, but rather 
require opportunities for appropriate interaction with it. It is with this impor- 
tant understanding that the Milwaukee Project has addressed the investigation 
of early intellectual development of children with the unique experience of be- 
ing born into an environment of poverty to low functioning mothers. By re- 
stricting the treated group to a ^.'osely qualified sample of families, the project 
was able to study the effects of manipulated experience on a relatively con- 
trolled phenotypic base. Though the genes may set limits on an individual's 
potential for intellectual development, a mother's phenotypic level of intelli- 
gence as it is commonly measured does not fix her offspring's genotypic poten- 
tial, even though her low level of functioning may limit her ability to cope 
with the conditions of poverty and to interact constructively with her infants 
and young children. 

As Garber argues, there is considerable and continuing lack of appreciation 
of the extent of individual differences in demographically defined samples and 
a comparable lack of understanding of the implications of that variation for 
delays in intellectual performance. This lack of understanding is an integral 
reason for the difficulty in explaining fully the origins of mildly retarded per- 
formance and therefore the inability to prevent or satisfactorily ameliorate 
such poor intellectual performance. 

Questions such as those concerning the relative proportion of the variance 
in intelligence attributable to heredity and to environment are unfortunate 
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because of their unimportance in understanding what controls children's devel- 
opment. Much more pertinent are specific questions relevant to either prob-. 
lems of education and welfare practice or to the theory of human intelligence 
and Its development. Howard Garber has done a commendable job of inter- 
pretmg the issues and relating the evidence to other evidence in the relevant 
literature with respect to an important problem. 

J. McVicKER Hunt 
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Over the past 30 years, no issue in the field has generated more intense or 
bitter controversy than that concerning the etiology of cultural-familial mental 
retardation, a mild form of retardation currently referred to as psychosocial 
(Grossman, 1983). Nationv^ide interest in this question began with and con- 
tinues to be based in public and professional recognition thai this kind of retar- 
dation is almost exclusively found among economically depressed population 
subgroups. Minority groups, who are disproportionately represented in disad- 
vantaged populations for a variety of reasons, show a particularly high 
prevalence of this form of retardation. Because the largest proportion of all in- 
dividuals labeled mentally retarded are categorized as cultural-familial, it is of 
the utmost educational and social concern to ascertain more precisely the 
etiology of this form of retardation. The major influence in beginning this pro- 
ject was the perceived need for a more adequate understanding of the 
epidemiologic factors that might hold clues to the early origins of cultural- 
familial mental retardation. 

Particular interest in this form of mild mental retardation is created by the 
fact that it is the only form of mental retardation that must be identified by ex- 
clusion because it is not accompanied by central nervous system pathology 
and because it shows uneven epidemiologic characteristics -including, 
especially, a disproportionate distribution among low SES and minority 
groups of the general population. 

Children identified as cultural-familial mentally retarded not only do not 
show any pathology to accompany their low IQ performance, but most often 
are identified only after tailed performance in school. Without clear clinical 
symptoms and with little information regarding the true nature of their early 
developmental experience, disadvantaged children are often regarded for the 
trappings of their poverty or their nonmainstream cultural group. At issue 
therefore is whether the etiology of their low IQ performance (the primary 
criterion for identifying mental retardati^^n) is their obvious and presumed 
deprived early developmental experiences or is the nonobvious but presumed 
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inadequate endowment for intelligence requisite to success and a higher SES. 
On one side of the issue, the nurture side, lowered performance was thought to 
be depressed by experience and therefore could be compensated for by ex- 
perience; while on the other side, the nature side, the primary influence on in- 
tellectual performance was considered genetic and therefore was thought to be 
essentially unalterable. Evidence has been marshalled for both sides of this 
argument. Studies have demonstrated that children who suffer from extremely 
deprived environments and exhibit severe withdrawal and developmental 
delays can be restored with treatment (Clarke & Clarke, 1976; Hunt, 1961), 
while studies of twin intellect or even parent-child problem solving 
resemblance have been offered as arguments for the primacy of the genetic 
base to intelligence (Jensen, 1980). 

There remain, however, some difficult problems to resolve for both sides of 
the argument that seem to ensure that both influences are critically involved 
but not enough to determine how the phenomenon of intellect develops. By far 
the major dependent measure in this issue has been the IQ score, a measure 
whose instruments presuuie a typical if not optimum environment. In the case 
of the severely disadvantaged, this point of view is probably not tenable. The 
range of variation within population subgroups is underestimated and even 
obscured by discussion of the epidemiologic correlates of the IQ score. Even 
when the largest estimates of heritability for intelligence are used, the rate of 
cognitive development may still be significantly influenced by natural varia- 
tions in experience (Jensen, 1969, 1980, 1981; McCall, Appelbaum, & Hogar- 
ty, 1973). Unfortunately, social scientists have not had a clear understanding 
of the process by which variations in experience influence the rate of cognitive 
development. There is no satisfactorily clear distinction between variables that 
are simply statistically associated with development. It can be referred to as a 
confounding of etiologic and epidemiologic relationships. 

The Milwaukee Project was part of a larger investigation attempting to 
understand the complex of influences that interfere with normal intellectual 
development. It was the test of a hypothesis that a primary etiologic agent for 
cultural-familial mental retardation is the developmental experience created 
for her normal newborn child by the mentally retarded mother of a family liv- 
ing in poverty. That hypothesis was derived from an investigation of a serious- 
ly disadvantaged population for which there was a disproportionate 
prevalence of low IQ scores. This investigati^^n indicated that the source of the 
excess prevalence was not the low SES community in a general sense, but 
rather it could be targeted to families where the maternal IQ was low and in 
the retarded range. 
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In 1959 the American Association on Mental Retardation (AAMR) (then the 
American Association on Mental Deficiency) provided the first official classifi- 
cation of a form of mental retardation for which there was neither clinical evi- 
dence of central nervous system disease nor any obvious pathology. It an- 
nounced the subclassification of cultural-familial mental retardation. By doing 
so, it was officially recognized for the first time that mental retardation is not a 
fixed, unalterable characteristic and that individuals might be only statistically 
at risk to be identified as mentally retarded or, having been so identified, would 
not necessarily be retarded for life. In addition it gave strength to the arguments 
that environmental or experiential factors were crucial and necessary agents in 
the process of intellectual development. In effect, this statement helped to fuel 
interest in issues of the primacy of nature or nurture in intellectual development. 

The current study was born out of concerns related to the 1959 AAMR 
definition of cultural-familial mental retardation and the questions presented 
regarding the permanence of mental retardation and the underlying nature of 
retarded functioning in the mild or borderline range. This form of retardation 
essentially derive its definition from the epidemiologic excess of low IQs in 
low socioeconomic status (SES) population subgroups and provides few clues 
to the etiology of the delay or retardation in intellectual performance. The 
study reported here represents an effort undertaken by the University of Wis- 
consin Rehabilitation Research and Training Center to resolve part of the com- 
plex of possible influences on early intellectual development, in those born in- 
to seriously disadvantaged environments, that could account for the increased 
risk for certain children to be identified as mentally retarded. 

The lack of a longitudinal empirical base on individual growth processes 
together with the fact that the mildly mentally retarded as a group do not pre- 
sent obvious pathologic featurt^s associated with their handicap leaves con- 
siderable room for speculation as to the source of their problem. Several 
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etiological hypotheses for low intellectual performance have been subsumed 
under the rubric of the nature-nurture controversy, a term that refers to the 
various historical arguments about the source of intellectual development. 
One side of the argument uses available evidence to show the predominance of 
genetically inherited influences ("nature"^ on the development of intellectual 
behavior; the other uses basically the same evidence to support the 
predominance of environmental experiences ("nurtur^^") a?. Ihe shaper of in- 
telligent behavior. All admit to interaction, accepting that there is an interplay 
of both sources to some degree. 

The fact that there are so many potential influences, many of which cannot 
be directly measured, has caused major problems for the resolution nf this con- 
troversy. For example, a piece of evidence often cited in this controversy is the 
excessively large number of low IQ scores associated -vith low SES ai j minori- 
ty group populations. The nature argument has used rhis fact to generate sup- 
port for the prepotence of poor genetic heritability as the cause for the inability 
of an impoverished person to upgrade his/her socioeconomic status. In effect, 
proponents of this position say that inherited factors cause achievement 
deficits, which in turn perpetuate intergenerational poverty. On the other side 
of the argument, nurture theorists point t'> the depressed environment as the 
source of the problem. They suggest that the conditions of an impoverished 
environment and the experiences associated with those conditions induce low 
intellectual functioning. This controversy remains ^^or the most part un- 
resolved because there continues to be a confusion of epidemiologic correla- 
tions as to etiology and because there has been little direct experimental in- 
vestigation of the origins of mild retardation in general and even less of the 
specific etiology of the more restricted cultural-familial retardation. 

The epidemiologic relationship between poverty and retardation is com- 
plex, In fact, the vast majority of individuals who are considered poor func- 
tion well within normal intellectual levels, and yet they remain poor. Al- 
though low levels of intellectual functioning may exacerbate an individual's 
problems, improvement in this one factor alone may not provide the ability to 
improve his/her station in life. The interaction of an organism with its envi- 
ronment involves a complex constellation of factors that does not readily yield 
to most attempts to unravel it. Factors to consider include basic biological var- 
iations that interac with different opportunity levels, various levels of intellec- 
tual stimulation evf?nts, language models, nutrition, health care, and the insid- 
ious influence of a low level of expectations, subtly transferred by caregivers 
and others in the environment (Hess, 1970; Lewis, 1966). Only as these factors 
are accounted for can the etiologic influences of development be understood. 

With the advent of social concern for the country's poor and those minority 
groups comprising large portions of that population, there has also been in- 
creasing; uncritical acceptance of the viev\ that the high frequency of mental 
retardation found among the poor is directly attributable to deprivation of op- 
portunities. Such a social-deprivation hypothesis now underlies most research 
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in thf* area of mild retardation. This view of the el'ology of cultural-familial 
mental retardation has little research evidence to support it. In fact, it is based 
largely on casual observation:* of presumed deprivation of learning oppor- 
tunities and on statistics that show that the average intelligence test scores of 
slum-dwelling children decline as they grow older. Statistics demonstrating a 
high incidence of prematurity and delivery among economically disadvan- 
taged population subgroups cannot account fo^ their substantially greater 
prevalence of mental retardation. 

If the nature of interaction among the possible sources of environmental 
and genetic influence were better understood, we would be increasingly able to 
predict individual differences in cognitive behavior outcome. In general, it is a 
lack of appreciation for the extent of individual differences among the mental- 
ly retarded and the lack of understanding of the implications of that variation 
for cognitive performance ^hat have contributed to the inability to explain ful- 
ly the origins of mildly retarded performance and to provide properly for 
either its prevention or amelioration. The definition of mild mer.tal retardation 
suggests generally that the impairment originates in early development and is 
later associated with deficiencies in adaptive behavior, but this is a definition 
that has relied on epidemiologic data. Hypotheses such as nature-nurture, 
social deprivation, and/or critical periods have been evoked as etiologic ex- 
planations, but in point of fact, tf ese hypotheses are without sufficient 
substantive empirical bases and often confuse epidemiologic association as 
etiologic causation. 

Epidemiologic predictors are based on the correlation between certain 
population characteristics and the incidence of low IQs. There are many such 
predictors available, but our current knowledge concerning the effects of the 
'environment, as well as the effects of genetic inheritance on growth and 
development, is limited. Much of what we "know" of the relationship between 
specific variables and behavior is actually only correlational. Although we can 
be confident that these variables will show a consistent and substantial 
statistical association with variations in intellectuil performance, we fall far 
short of understanding the mechanisms by which these variables influence in- 
tellectual behavior. We are not even sure that they actually do influence 
behavior. No one has yet been able to satisfactorily explain the differential ef- 
fects of the same environment on different individuals. 

One attempt by researchers to delineate the importance of certain agents in 
the process of intellectual development and to specify the extent of detrimental 
influence on irLellectual development is embodied in the notion of risk, which 
refers to the probability of a certain event occurring. A child born with a birth- 
weight below 1,500 grams presents an example of a biomedical risk factor that 
along with other signs predicts difficulties in the development of this child. 
Several authors (e.g., Birch, Richardson, Baird, Horobin, & Illsley, 1970; 
Brain, Heimer, Wortis, & Freedman, 1966; Williams & Scarr, 1971) have 
shown that infants with organic impairments born to impoverished mothers 
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are at least doubly disadvantaged. In particular, biological vulnorability will 
interact with inadequate social circumstances and improper developmental 
stimulation to increase perniciot^s maturational pressures on the infant s later 
intellectual functioning. A low IQ score is a comparable risk [actor in the 
psychological realm. IQ is an estimate of current functioning, but one that 
should also suggest that the child is not adequately processing information that 
would enable future normal growth. 

Risk, however, is not a condemnation but a caution. It can only alert us to 
possible problems at some time in the future, as Clarke and Clarke (1976) 
point out. Risk reflects the dual notion that disposing conditions are operating 
that could work against proper development and that there arc important in- 
dividual differences in the effect these conditions can and will have across in- 
dividuals and individual families. 

Among homes exhibiting all the signs and evidence of severe disadvantage- 
ment, circumstances vary greatly. Parental attitudes, anxieties, and skills dif- 
fer; children's needs change from home to home; a family's goals, resources, 
commitment, and communication are unique to that family. We can ap- 
preciate the fact, then, that no one set of familial circumstances will have the 
same effect across all people, all children, and/or all adults. Nevertheless, 
there is a special concern for the case of children from certain disadvantaged 
families in which a nonsupportive or negative psychosocial environment can 
act to change behavior in ways that interfere with ability. A constellat on of 
possible influences must be delineated and tested to determine its importance 
as a source of declining IQ performance and the excesr. of low intellectual per- 
formance among severely disadvantaged subgroups in our population. An in- 
vestigation of these influences would have a twofold purpose: to identify those 
influences that, if manipulated to the advantage of the individual, can enhance 
int'iillectual behavior and to determine which influences interfere with intellec- 
tual development, prevent them from exerting a detrimental influence, and 
allow normal intellectual development. 

But, as was noted, a major reason for the intractability of the problem of 
cultural-familial retardation has been the difficulty of its detection. The 
mildness of cultural-familial mental retardation has obscured its origins. The 
nature of the early environment and related e> H^iences serves to conceal the 
very growth process it is acting to compromise. The mildly retarded individual 
is usually first discovered upon tailing to meet the challenge of the formal 
school system (Birch et al., 1970) and often not until several years into school. 
Thus, the only children diagnosed early in life as mentally retarded are those 
wh(» have demonstrated conspicuous abnorrndl functioning. The milder 
deficits in intellectual growth remain undetected. By the time the problems are 
revealed, they may well have become cjuite resistant to traditional remedial 
measures. Of prime importance, therefore, are the early identification of 
cultural-familial mental retardation and the development of a process to 
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discover its causes. The Milwaukee Project began this task with an investiga- 
tion of a disadvantaged population reported to have an excessively high fre- 
quency of mental retardation. 

The results of an extensive investigation of a seriously disadvantaged com- 
munity, which indicated that low IQ was not a general phenomenon of a low 
SES community, led to a research focus emphasizing the immediate family and 
home environment as influences more important to a child's intellectual 
development than the general poverty environment. The Milwaukee Project 
was a longitudinal study concerned with understanding the influence of family 
and/or home environments on the intellectual development of normal 
newborns for whom the survey data indicated high risk of declining intelli- 
gence test performance and who were therefore increasingly likely to be identi- 
fied as mentally retarded by school age. 

The Milwaukee Project began during the 1960s, when our nation's con- 
sciousness of the plight of the disadvantaged was reawakened. That interest in 
the plight of disadvantaged children spawned different lines of research. In 
general the research was bolstered by recently gathered evidence (Bloom, 
1964; Hunt, 1961) that pointed to the effects of both experiential deprivation 
and experiential enrichment and their importance in the early development of 
children. One line of research responded mainly to social and political con- 
cerns for the discrepancy between poor children's school performance and that 
of their more advantaged peers. Using a social deprivation h\/pothesis, a 
number of studies were initiated to prepare disadvantaged children through a 
compensatory preschool educational program just prior to school entry 
(Lazar, Darlington, Murray, Royce, & Snipper, 1982). For these studies, 
children were typically selected by general poverty indicators and/or already 
reduced IQ test performance. 

Another line ot research was concerned more expressly with the nature of 
the early developmental experiences of such children in an attempt to deter- 
mine the source or sources of influence that negatively affect social and 
cognitive processes in intellectual development. In this line ot research, 
children were mure closely qualified for selection by using a family 
characteristic such as parent education rather than a general population 
demographic such as socioeconomic status. In these studies data were gathered 
by extensive observation strategies and elaborate interviews, but with few ac- 
tual treatment programs. The Milwaukee Project both closely qualified 
children for selection (seriously disadvantaged families with very low maternal 
IQ) and entered ^hem into an intervention program as a test o^ whether com- 
pensating for the immediate environment of high risk children could prevent 
declining intellectual development. The Milwaukee Project also attempted to 
minimize the statistical effect ot heredity by limiting the IQ range of the men- 
tally retarded mothers and thereby providing a longitudinal test of the rela- 
tionship between the experience of being reared by a retarded mother living in 
poverty and the rate ot intellectual development. 
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INTELLECTUAL DEVELOPMENT AND 
RETARDATION 

Intelligence tests have been the primary instrument used to assess intellec- 
tual performance and to characterize intellectual development. Such tests ob- 
tain a limited sample of behavior for comparison with a standardized estimate 
for the individual child's appropriate rate of intellectual development in terms 
of mental age relative to chronologically age matched peers. A significant 
delay in the rate of cognitive development is signaled by a low test score that, 
if low enough, defines mental retardation. The reasons for performance- 
defined retardation have been attributed to several sources (Grossman, 1983; 
Heber, 1961). In clinically defined retardation, there is evidence of significant 
central nervous system damage attributable to trauma or disease or to genetic 
anomaly. Such retardation is usually severe but accounts for only approx- 
imately 25% of the retarded population. These individuals are fairly evenly 
dist ibuted throughout all SES categories. In the absence of clinical evidence, 
performance exclusively defines retardation as delays in intellectual develop- 
ment for the remaining 70 to 80% of those individuals identified is mentally 
retarded. Because such retardation is without clinically obvious pathology, it 
can only be attributed to an unspecifiable relationship between polygenic and 
environmental influences thai govern development and even then may fall 
within what may be considered the normal range (Zigler, 1967; Zigler, Balla, 
& Hodapp, 1984). Unlike those whose retardation is attributable to biological 
factors, individuals with mild retardation or delays are disproportionately 
represented within low SES and minority groups. 

The American Association on Mental Retardation (AAMR) (Heber, 1961 
first designated this form of mild retardation as cultural-familial retardation 
simply to reflect the statistical association between low IQ and low socio- 
economic class membership and the high probability that one or both parents 
and siblings within the individual's family were also retarded. The original em- 
phasis was on the familial history of intellectual subnormality within low SES 
populations, and there was "no intent to specify either the independent act on 
or the relationship between genetic and cultural factors in the etiology of 
cultural-familial retardation" (Heber, 196L p. 40). As a result, an important 
question remained as to which experiences interact with any given genetic 
makeup and operate within its reaction range to either facilitate or depress 
what are considered normal rates of development (Hunt, 1961, 1968; Jensen, 
1968). 

The opportunity to examine this question came from Hunts (1961) syn- 
thesized findings from several areas of research that brought into question the 
traditional notion of fixed intelligence and predetermined development. His 
argument for the importance of experience, particularly early experience, was 
based in part on Piaget's destinational model of intellectual development 



ERLC 



1. Introduction 



7 



(Hunt, 1969). In destinational models of developmf nt, the order of acquisition 
of increasingly complex mediational processes is Velieved to be species specific 
and highly influenced by genetics, while the timing and range of developmen- 
tal behaviors is influenced more by variations in experience (Cole, Gay, Click, 
& Sharp, 1974; de Lacy, 1970, 1971a, 1971b; DeLemons, 1969; Gollin, 1981; 
Hyde, 1969; Price-Williams, 1961). While recognizing that the reaction range 
for the rate of development was a product of inheritance, hunt viewed dif- 
ferences in the time between lc;ndmarks of cognitive growth as the result of ex- 
perience. In essence, Hunt was suggesting that such differences were the in- 
verse indications of the capacity that various interactions between children 
and their environment had to differentially influence intellectual development, 
During the early 1960s, the increased social and political interest in the 
plight of minority groups and the economically poor together with Hunt's 
findings provided the impetus for many programs aimed at helping young 
disadvantaged children. Unfortunately, the emphasis on the global and ob- 
vious environmental differences of low SES groups in their standard of living 
and other measures of deprivation were also considered explanations for dif- 
ferences in measured intelligence. Considerable evidence of variability within 
SES groups and the overlap ot characteristics across groups tended to be over- 
looked when attempts were made to ameliorate deficiencies (Condry, 1983), 
and they were increasingly attributed to undifferentiated social deprivation 
(Heber, Dever, & Conry, 1968; Hunt, 1968), 

DEFINITION IN MENTAL RETARDATION 

Mental retardation is a concept that is defined as a function of societal 
demands, which are in turn related to differences in technological sophistica- 
tion and in social philosophy. The definition therefore varies over time as a 
function of variations in these factors within and between given societies. The 
difficulty in achieving consensus concerning an adequate definition that is 
both objective and measurable is highlighted by Clarke and Clarke's (1974) 
overview of the many attempts made through the years. 

Although efforts by the AAMR continue to meet with criticism (Clausen, 
1967; Mercer, 1973), they have been particularly helpful in promoting defini- 
tional consensus. The AAMR committees formed for this purpose (Grossman, 
1973; Heber, 1961) have suggested definitions for various forms of mental han- 
dicap that place a dual emphasis on intellectual and adaptive behavior. This 
requires that a person's relative inability lo adapt his/her behavior to society's 
standards be established before s/hc is classified as retarded. In addition, be- 
cause adaptive behavior is culturally relative (Ti/ard, 1974), the criteria for the 
definition require that the appropriateness of each person's behavior be judged 
in relationship to his/her age and the requirements of the local community in 
which s/he resides. Because life situations and behavioral expectations vary 
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across the life span, classification oi a person as retarded must be viewed 
within a temporal framework and must provide for change as circumstances 
change. 

The most current AAMR definition states: 

Mental retardation refers to signiHcantly subaverage general intellectual 
functioning existing concurrently with deficits in adaptive behavior, and 
manifested during the developmental period (Grossman, 1983, p. 1). 

This definition is basically the same as the definition developed by the AAMR 
committee in 1959 (see Heber, 1961) except that the "significant subaverage" IQ 
level was dropped from 1 to 2 standard deviations to minimize the negative ef- 
fects of labeling individuals with borderline mental handicaps for which there 
is no clinical evidence of organic involvement and mental handicaps for which 
there are no evident symptoms of pathology. There are literally scores of 
specific diseases and conditions known to produce damage to the brain and 
that often lead to mental retardation. But estimates are that no more than 20% 
of the total population of individuals labeled mentally retarded present 
demonstrable pathology in the structure or functioning of the central nervous 
system. 

Mental retardation in which pathology of the central nervous system is a 
presenting feature is fairly evenly distributed throughout the various socio- 
economic, ethnic, and racial population subgroupings. Furthermore, this type 
of mental retardation is generally, althougl not always, associated with 
measured intelligence more than 3 standard deviations below the mean (IQ less 
than 55 or so on the major tests) (Zigler, 1967). Affected persons tend to be 
placed in self-contained programs in school and often demonstrate severely 
impaired adaptive behavior in adult life. They are also likely to demonstrate 
physical disabilities and /or special health problems. 

By contrast, 80% of all individuals considered mentally retarded do not 
present obvious gross pathology of the central nervous system and they func- 
tion within the mild range of retardation. The AAMR subcategory for mild 
mental retardation is described as follows: 

Criteria for inclusion under this category require that there be evidence of 
subnormal functioning in at IcMst one of the parents and in one or more sib- 
lings, where there are such. These cases are usually from impoverished en- 
vironments involving poor housing, inadequate diets, and inadequate 
medical care. There may be prematurity, low birthweight, or history of in- 
fectious diseases, hut no single entity appears to have contributed to the 
slow or retarded development ((Grossman, 1977, pp. 67-b8). 

A small number from this group may be labeled retarded because of long- 
standing emotional (^r psychotic disorders of childhood that interfere with 
learning. A few may be called retarded because a specific disability, such as 
impaired vision, impaired hearing, or cerci^ral palsy, has resulted in a restric- 
tion of learning opportunities. There are probably some individuals with 
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organic involvement so mild that it goes undetected, yet contributes to their 
lowered performance. For example, inadequate prenatal and postnatal care 
factors among mothers in low socioeconomic groups often result in high rates 
of prematurity, which may be associated with central nervous system damage. 
Additional factors that have been suggested include genetically transmitted in- 
tellectual limitations and inadequate infant health supervision. Both of the lat- 
ter are often present 'n high risk groups and may be related to mild central ner- 
vous system insults. 

The greatest proportion of this group, however, is comprised of persons 
who seem quite normal in the physical sense; they simply function as mentally 
retarded. It is this group that is designated as the cultural-familial mentally 
retarded. If there is an underlying causal factor for this type of retardation, it 
has not yet been specifically identified. Most of the factors presumed to be 
causative have been implicated epidemiologically because they are not detect- 
able with present methods of examination, Individuals within this group have 
mild degrees of retardation, falling within the IQ range of 50 to 75. and they 
may demonstrate mild or moderate impairments in adaptive behavior, 
although adaptive behavior is not always clinically assessed (Clausen, 1967), 
This form of retardation is almost exclusively found among economically 
depressed urban and rural population subgroups. Although there is some 
evidence to suggest that deprivation of social and cognitive stimulation essen- 
tial to normal intellectual development may be a contributing etiological fac- 
tor in this group, the specific mechanisms ol: this relationship have not been 
identified. 

The label cultural-familial therefore cannot imply etiological factors 
because it accurately reflects only epidemiological factors, that is, the statisti- 
cal association between mental retardation and certain subgroups in the gener- 
al population, the high probability that more than one other member of the 
cultural-familial family can also be labeled retarded, and a lack of evidence of 
biological factors or organic conditions that could account for the intellectual 
deficit. 

PREVALENCE OF CULTURAL-FAMILIAL MENTAL 
RETARDATION 

A major reason for the intractability of the problem of cultural-familial 
mental retardation is the difficulty of detection. The mildnoss of the intellec- 
tual and adaptive deficits obscures not only the origins of the disorder, but 
also the extent of the disorder within the population. Hypotheses about 
etiological factors responsible for cultural-familiai mental retardation have 
relied on the relationship among epidemioN)gical factors. However, 
epidemiologic survey reve. Is statistical, not causal, . associations and, given the 
variation in methodology in such surveys, the reliability of these data can be 
suspect and can limit the conclusions drawn. Perhaps the most vexing problem 
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is the degree of reported variation in prevalence of low IQ scores as a function 
of both racial and ethnic grouping. Most of these epidemiological studies have 
used a statistical definition of abnormality (e.g., the use of army inductee re- 
jection rates) to provide estimates of mild retardation. Mercer (1972) argued 
that such a statistical model tends to define cultural subgroups as deviant. In 
support of this argument, she estimated that community agencies label two 
and a half times more persons from minority groups as retarded as would be 
expected under the normal curve. This high prevalence occurs despite the fact 
that these agencies identify only half as many persons as they might under a 
strict clinical definition of retardation. 

Stein, Susser, and Saenger (1976) suggest: that surveys based on "use of 
agencies" infer lower rates than population studies; that this "use of agencies" 
procedure samples only a selected few from among many who are functioning 
at similar levels; and that the particular IQ test or definition used to define the 
cases further skews the interpretation of cultural-familial mental retardation 
prevalence estimates. Other authors (Adams, 1973; Adams, Mcintosh, & 
Weade, 1973; Sattler, 1973) have discussed the need for test instruments that 
would avoid ethnic and racial biases and that would quantify pertinent socio- 
cultural and environmental factors in order to make valid across-group com- 
parisons. Additionally, several studies (Kushlick, 1961, 1964; Tarjan, Wright, 
Eyman, & Keeran, 1973) report a consistent decrease in the number of mildly 
retarded individuals served by hospitals and by special education classes in 
Great Britain and the United States over the past 30 ye rs. Yet, published 
figures on the number of exceptional education needs students being served by 
special education classes in both countries have shown a consistent increase 
over this same period. Modifications in the legal definition of mental deficien- 
cy, liberalization of institutional or custodial regimes, increases in exceptional 
education funding, and even such social forces as unemployment, inflation, 
and changes in political administrations are confounding factors that can help 
explain variations in statistical trends. 

Therefore, a major problem in establishing prevalence rates is that the yield 
of cases will vary greatly with the method of assessment, depending on 
whether we use population surveys, diagnostic criteria, or clinical evaluations 
(Appelbaum & McCall, 1983). As a result, attempts to make defir 'tions of 
mental retardation more precise and (objective will continue to be undercut by 
the practices of clinical labeling and educational classification (MacMillan, 
Meyers, & Morrison, 1980). Definition may require that both intellectual and 
adaptive skill levels be ascertained, but in pract'ce the fact remains that low IQ 
typically precedes any observed behavior imi airment, and it is the low IQ 
score that causes the label of mental y retarded to be applied. 

The vast majority of cases of mental retardation are diagnosed during the 
school years, with the school being the principal labelinj^ agent (Birch et al., 
1970; Kobbins, Mercer, & Meyers, 1967). This practice has resulted in reports 
of relatively low prevalence rates for both the preschool years and for the age 
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periods after school, but an extremely hi«h prevalence rate for those years dur- 
ing v'hich school attendance is compulsory. These prevalence figures are tradi- 
tionally interpreted to mean that mildly retarded children do not meet the 
academic requirements of school and that failure to learn in school results in 
the mentally retarded label. This explanation produces the "6-hour retarded" 
child (i.e., a youngster who is retarded only during the 6 hours spent "n the 
classroom). 

One of the more plausible explanations for the observed shifts in prevalence 
would be that it is the greater availability of school aged children for testing 
that results in apparently increased prevalence rates for school aged popula- 
tions (Birch et al., 1970; Heber, 1970). Lemkau and Imre (1966) sampled every 
household within a rural county in southeastern Maryland. These authors 
found neither a sharp increase in prevalence from preschool to school age 
populations nor a significant decrease in prevalence from school to postschool 
age. Rather, they found a developmental continuum in which increasing 
numbers of individuals are unable to meet the performance requirements first 
of the school system and then of the community at large. The U.S. Office of 
Education, for example, reports that a large percentage of the handicapped are 
unemployed, dependent on welfare, and/or under total care (Comptroller 
General of the United States, 1976). 

A tragic social byproduct of flawed methodologies is that all similar- 
appearing members of population subgroupings for whom an excess 
prevalence of low IQs has been found are assumed to be low functioning. The 
result is that many individuals are labeled mentally retarded who should not 
be. The stigma of being labeled retarded or being placed in a special class can 
induce a unique personality development that may significantly alter the way 
of life in a manner nearly impossible to undo. The simple act of applying the 
label n\evtaUy rctunhui often results in ^he child being exposed to a succession 
of experiences that inhibit both social and academic growth because of the no- 
tion that society should expect less of such children. Given these conditions, 
we may be artificially increasing the number of children who are actually 
refrarded and in need of services. 

Definitions provide convenient categories, but also avoid recognition of in- 
dividual, variation within categories and the social consequences such labels 
tend to precipitate. Therefore, it is clearly necessary to refine our understand- 
ing of the epidemiologic factors of poverty in general and of the group of in- 
dividuals laoeled niihihf mentally retarded, specifically. The important task is 
to study individual variation within these groups, which have been viewed in 
the past as homogeneous. 
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STUDY INTELLECTUAL GROWTH 

The intellectual growth of children has been intensely studied for the better 
part of this century, but not until the middle 1960s were any pro[;rammatic ef- 
forts made to manipulate this developmental process longitudinally. The ma- 
jor impetus for the most recent etforts has been a national concern for the 
significant discrepancy observed between advantaged and disadvantaged 
children's early entering school performance. Earlier longitudinal studies of 
development provided considerable information about general growth 
(Berkeley Growth Study [Jones, Bayley, MacFarlane, & Honzik, 1971], Pels 
Longitudinal Study [Kagan & Moss, 1962]). The major exception was Terman 
et al.'s (1925) longitudinal study of the gifted, which focused on intellect. More 
recent studies in this same realm include Werner s Kauai Study (Werner, Bier- 
man, & French, 1971). Large cohorts selected for date of birth were observed 
for their development. 

The current effort is directed toward a concern for the advantaged and 
disadvantaged and, at least for purposes of discussion, is considered as a test 
of a social deprivation hypothesis. This hypothesis argues that school perfor- 
mance deficits are the result of a deprived or impoverished early environment 
and that compensatory preschooling offsets the negative effects of that ex- 
perience and lifts the low performance for disadvantaged children by the time 
they attain school age. These studies generally selected poor and/or essentially 
normal nonorganically involved low IQ scoring children (1 or 2 standard 
deviations below the mean) and focused on raising IQ scores. The recent sum- 
mary report of a number of such studies by Lazar et al. (1982) has interpreted 
this effort as successful Success was indicated mainly by lower rates of special 
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class placements for treated children and, as Schweinhart and Weikart (1981) 
pointed out, with increased cost-benefit effectiveness. Studies of compensa- 
tory preschooling and general longitudinal observations of development may 
be distinguished from other studies of the development of children by the sub- 
jects being specified as organically involved (e.g., children with Down's Syn- 
drome as in Hayden & Haring, 1976); that is to say, a clinical etiologic referent 
for impaired development has been obtained as a criterion. For the compensa- 
tory preschool subjects, the primary selection criterion was poverty. 

Poverty, low SES, or even serious disadvantage are broad demographic 
descriptors that have generally been accepted as indicators of risk for low IQ 
performance, primarily because of the excess prevalence of low IQs among 
disadvantaged ethnic minorities and low SES population subgroups. Member- 
ship in such subgroups has long been recognized as a fairly reliable predictor of 
low intellectual functioning and poor academic achievement (Davis, 1947; 
Havighurst & Janke, 1944; Hieronymous, 1951; Jones, 1954; Kennedy, Van de 
Riet, & White, 1963; Lavin, 1965; Milner, 1951; Terrell, Durkin, & Wiesley, 
1959; Zigler & de Labry, 1962). In addition, losses in IQ score for children 
have been found to be widespread and consistent enough in low SRS cir- 
cumstances to be considered normative (Asher, 1935; Deutsch & Brown, 1964; 
Gordon, 1923; Klaus & Gray, 1968; Sherman & Key, 1932; Skeels & Fillmore, 
1937). 

Unfortunately, the close association between low and declining intellectual 
performance and a broad demographic variable such as poverty can lead to 
some confusion between epidemiology and etiology. The fact is that only a 
small percentage of the poor are mentally retarded. For that matter, the extent 
of individual variation within the low SES population is effectively concealed 
by a global index of >?overty such as low SES. Gross demographic characteri- 
zations of population subgroups together with estimates of intellectual func- 
tioning for those population groups extrapolated from incidence figures of low 
IQ scores mislead efforts to resolve the etiology of this form of mental retarda- 
tion. This confusion is epitomized by the cultural deprivation hypothesis 
(Deutsch, 1966; Tulkin, 1968), which became popular in the late 1950s and 
early 1960s. Low SES environments were considered culturally deprived or 
disadvantaged and were believed to depress or retard intellectual development 
and academic achievement. This resulted in what has been termed progressive 
retardation (Klaus & Gray, 1968) or cumulative deficits (Ausubel, 1964; 
Deutsch, 1966), an oft-noted phenomenon for the disadvantaged, that is, a 
slow but steady decline in IQ performance over time. Cumulative deficit con- 
veniently embraces both aspects of the issue - on the one hand it suggests that 
the decline results from an increasing inability to successfully challenge perfor- 
mance demands, while on the other hand, it suggests that for some the increas- 
ing dissipation of skills and motivation is caused by the press o{ poverty's ills. 

The curve of cumulatiiic dc icits, although regarded as an adequate descrip- 
tion of intellectual growth [or the disadvantaged, obscures individual dif- 
ferences in rate of performance. This problem results from the population 
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sampling procedure that uses poverty or some other global population 
demographic and then assumes an adequate population base rate to make 
presumptions about individual intellectual performance. In other words, even 
though epidemiologic data can suggest a greater likelihood for a low IQ score 
to occur in a low SES population, that likelihood ratio is still only a gross 
estimate and will require additional careful delineation of individual 
characteristics to qualify likelihood estimates more accurately. The resolution 
of this conflict can have important social implications, but still more impor- 
tant are the psychoeducational implications that may be derived from ascer- 
taining the source of the excess prevalence of low IQ scores among the disad- 
vantaged of our society and understanding the nature of ^he course of intellec- 
tual development that occurs with increasing a^^e for children from seriously 
disadvantaged families. 

Earlier views of intelligence as an intrinsic, fixed, and predetermined 
characteristic suggested that the major influence of environmental factors was 
on tesr-taking behavior and the understanding of content rather than on in- 
telligence per se (Deutsch, 1973). The basic assumption was that cultural biases 
in the tests and negative influences in the environment prevented children in 
low SES groups from demonstrating their full intellectual capabilities (Davis & 
Eells, 1953; Eells, Davis, Havighurst, Herrick, & Tyler, 1951). Hunt recog- 
nized that genes set limits on an individual's potential for intellectual develop- 
ment, but he suggested that intellectual behavior is made up of hierarchically 
arranged central mechanisms that operate within these limits and emphasized 
the crucial role of life experiences their development (Hunt, 1961, 1964). He 
urged, therefore, that the question of what proportion of variance in in- 
telligence is related to either genetics or environmental influence be considered 
less important than the question of how the environment interacts with a given 
genetic makeup and operates within its limits to depress intellectual develop- 
ment. 

Although Hunt's (1961) synthesis of research included considerable discus- 
sion of the basic nature of intelligence, early intervention efforts based on his 
theories were more interested in the extent to which environmental influences 
on performance could be manipulated to prepare disadvantaged children to 
enter public school on a level comparable with that of middle class children 
(Horowitz & Paden, 1973). The basic nature of intelligence was not con- 
sidered, and intellectual performance, or a score on an IQ test, was simply 
used as an exemplar or criterion variable in these investigations (Deutsch, 
1973). 

ATTEMPTS TO UNDERSTAND LOWERED 
INTELLECTUAL PERFORMANCE 

There is continued controversy about the underlying nature of retarded func- 
tioning (for a review, see Zigler & Balla, 1982). The developmental delay theory 
of retardation outlined by Zigler (1969) proposes that the only differences 
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between the cultural-familial retarded and nonretarded children are their rate 
of development and their upper limits, a difference related to polygenetic fac- 
tors rather than to specific neurologic defects. This theory is contrasted to 
several difference theories that postulate underlying cognitive process deficits 
central to all retarded functioning, regardless of specific etiology. Weisz, 
Yeates, and Zigler (1982) reviewed Piagetian work relevant to retarded func- 
tioning and found consistent support for the hypothesis that retarded children 
progress through a sequence of developmental stages similar to the sequence 
for normal children, but at a slower rate. They also found somewhat equivocal 
support for the hypothesis that similar processes are demonstrated at each 
level of development defined by mental age. 

Ellis and Cavalier (1982) cautioned that explaining a difference in behavior 
by simply invoking the retarded child's slower rate of development does not 
specify the reason for that slower rate of development. The cross-sectional 
studies of mental age (MA) matched retarded and nonretarded subjects used to 
support the developmental delay theory can never be used to separate ex- 
periential from maturational determinants of behavior because experience is 
also a contributor to MA or cognitive development level. Causal relationships 
between experience and delays in development, regardless of whether they 
reflect specific process defects or a general delay across all developmental 
behaviors, can only be demonstrated by controlling developmental variation 
caused by genetic influences and systematically varying environmental in- 
fluences over extended periods. A longitudinal investigation of processes and 
behavior that have known developmental patterns is necessary to identify the 
etiology of developmental delays for children identified as at significant risk 
ior cultural-familial retardation. 

ATTEMPTS TO MANIPULATE THE 
ENVIRONMENT 

Although early attempts to improve intellectual performance (Skeels & 
Dye, 1939; Skeels, Updegraff, Wellman, & Williams, 1938; Skodak, 1938; 
Wellman, 1938, 1940; Wooley, 1925) were largely successful, the results were 
received with skepticism because of the prevailing view of intelligence as a 
fixed characteristic, and because the methodology in these studies was open to 
criticism (McNemar, 1940; Wellman, Skeels, & Skodak, 1940). With the ex- 
ception of Peters and McElwee's (1944) study, there is little in the literature on 
further attempts to influence intellectual development until Rheingold (1956) 
and Kirk (1958) reported positive effects from environmental enrichment pro- 
grams. 

By the late 1950s and early 1960s, participation in our increasingly 
technological society demanded higher levels of intellectual competency, and 
major class differences and the r^:sistdiit conditions of poverty in the United 
States became even more evident. The extensive examination of our education 
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system that followed Russia's launch of Sputnik reemphasized consistent dif- 
ferences in achievement levels and dropout rates between middle and low SES 
groups (Conant, 1961) Although free, compulsory, public education had long 
been used to correct social inequities (Keniston, 1977; Lazerson, 1972), 
children living in poverty were found to be functioning substantially below 
middle class children when thry entered school, and schools were typically un- 
successful in attempts to improve their performance levels (Schaefer, 1975). 

A number of authors (Bloom, 1964; Denenberg, 1964; Hunt, 1961, 1964; 
Lavin, 19o5; Moltz, I960: Rosenzweig, 1966) suggested that intellectual delays 
associated with low SES could be optimally affected by intervening before 
children entered school. When the war on poverty began in 1964, one of the 
major weapons was a series of early intervention and preschool programs de- 
signed to raise the IQ scores and performance levels of children in severely de- 
prived areas to prepare them for the school experience. 

It was assumed that providing children from low income families with an 
intensified curriculum in the form of the "middle class experience" during the 
preschool years would result in long-term improvements in their general level 
of academic per/ rmance (Deutsch, 1973; Golden & Birns, 1976; Horowitz & 
Paden, 1973; Snow, 1972). A wide range of early stimulation efforts were 
undertaken to prepare low SES children to enter school on a level comparable 
with their middle class peers. In addition to Project Head Start, an official 
component of the war on poverty under the Office of Economic Opportunity, 
there were a number of smaller, more rigorously expenmental interventions, 
some of which began prior to 1964. Notable because of their emphasis on 
research issues were programs by Bereiter and Engelmann (Bereiter, 1972; 
Bereiter & Engelmann, 1966; Bereiter, Osborne, Engelmann, & Reidford, 
1966), Gray (Gray & Klaus, 1965, 1970; Klaus & Gray, 1968), Karnes (Karn:j, 
1972; Karnes, Hodgins, Stoneburncr, Studley, & Teska, 1968; Karnes, 
Studley, Wright, & Hodgins, 1968; Karnes, Teska, Wollersheim, Stoneburner, 
& Hodgins, 1968), and Weikart (Weikart, 1971, 1972; Weikart, Bond, & 
McNeil, 1978; Weikart & Lambie, 1968, 1970; Weikart & Wiogerink, 1968). 

Comprehensive reviews of Head Start and other intervention programs can 
be found in Bronfenbrcnner (1975). Caruso, Taylor, and Detterman (1982), 
Cicirelli (1969), Horowitz and Paden (1973), Jensen (1969), Ramey, Sparling, 
Bryant, and Wasik (1982), Zigler and Trickett (1978), and Zigler and Val entme 
(1979). In general, these interventions produced IQ sco'-e gains of 8 to 10 
points for experimental children, while control children's scores continued to 
drop. However, within a year or two after intervention ceased, the experimen- 
tal children were no longer superior to the control children. The effects of in- 
tervention on achievement scores were less pronounced and faded even faster. 

Comparisons of the relative effectiveness of different intervention ap- 
proaches and curricula indicated that children benefited the most from highly 
structured programs, but otherwise there were no substantial differences 
(Ramey et al., 1982; Weikart & Lambie, 1970). More recently, the outcome of 
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intervention programs has been evaluated in terms of global measures of per- 
formance and adjustment. A collaborative follow-up of the original subjects in 
12 independent preschool programs found long-lasting effects when, in addi- 
tion to standardized intelligence and achievement tests, molar indicators of 
children's school performance were used to assess outcome (Lazar et al., 1982). 

These stimulation efforts were primarily conpensatory education programs, 
not studies of intelligence or child development. Although these programs dif- 
fered in many aspects, they all shared the major purpose of developing the 
social-emotional and cognitive aptitudes presumed requisite for success in 
public school as a means toward ultimately interrupting the cycle of poverty. 
Most investigators did not bother to question the origins of deficiencies, but 
were mainly concerned with developing experiences that would ameliorate 
them (Hunt, 1968). Although measures of intelligence played a central role in 
this research, IQ scores were simply used as intermediate criteria for success 
because they predicted achievement (Deutsch, 1973; Golden & Birns, 1976; 
Horowitz & Paden, 1973). 

Hunt's (1961) argument that intelligence is plastic is usually considered to be 
the major theoretical basis for e^wy stimulation programs, but many programs 
seem to have been based on what Gollin (1981) referred to as more cumulative 
models of development, which attribute all individual differences to experi- 
ence. It was generally taken for granted that differences in intellectual levels 
for children from middle class and lower class families were completely ex- 
plained by the deprivtid conditions of low SES homes (Deutsch, 1966; Vernon, 
1979). Emphasis on general differences between middle class and lower class 
standards of living and other measures of deprivation supported the myth that 
early environmental action was essentially global in nature (Wachs, 1984), 
that is, the assumption that children were at significant risk for delays in intel- 
lectual development simply because they came from low income or minority 
group homes. In turn, this led to the expectation that large amounts of varied 
stimulation with heterogeneous groups of children could improve intelligence 
for all poor children. 

The usefulness of data from these early intervention efforts for developing a 
clear understanding of the etiology of cultural-familial retardation is limited. 
While some later investigations took a preventive approach and intervened 
when the children were infants (for a review, see Ramey et al., 1982), a majori- 
ty of the pro^^rams were compensatory and attempted to determine the degree 
to which erivironmental variables could be manipulated to remediate existing 
intellectual deficits for 3- or 4-year-old children. No effort was made in any of 
these investigations to account for or experimentally control the possible 
genetic influences on intellectual development. Many programs used stimula- 
tion substantially outside the range of experiences that naturally differentiate 
middle class and lower class environments. These data, then, should actually 
be qualified as being more limited than generally perceived in their value for 
our attempts to establish causal relationships (^r to identify the processes 
through which the environment depresses or retards intellectual development. 
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MATERNAL INFLUENCES ON DEVELOPMENT 

Intelligence tests mainly measure individual differences between persons, 
which cannot be immediately attributed to either socioeconomic or ethnic 
background (Jensen, 1980). While the mean IQ level for middle class white 
populations may be significantly higher than the mean IQ for lower class black 
populations, such global comparisons fail to take into account the individual 
differences in IQ within these populations. It has been estimated that SES and 
ethnic subgroup membership together account for less than 20% of the total 
variability in IQ scores, with the remaining variability being attributable to 
between-family differences within subgroups, differences between members of 
the same family, and measurement error. 

In addition, the global view of low SES and minority subgroup en- 
vironments as generally detrimental to normal rates of cognitive development 
failb to take into account the range of variability in environmental conditions 
that can and does exist within these subgroups. SES measures provide a gross 
and often erroneous picture of the child's actual living conditions (Bradley & 
Caldwell, 1984). The important question is what experiences are provided or 
not provided in the home environments of children who differ in rates of 
cognitive development (Hende rson, 1981). Considerable research has been 
conducted recently in an attempt to identify the pattern of correlations be- 
tween proximal home variables and measures of cognit 'e development within 
different populations (for a review of this research, see Gottfried, 1984). 

Not only is having a mentally retarded parent one of the primary criteria for 
diagnosis of cultural-familial mental retardation, but parental intelligence is 
also the most reliable predictor of a child's later intelligence (Reed & Reed, 
1965). The intellectual level ol a child's parents is not a defining characteristic 
of SES level, bjt because of the economic importance of intelligence in our 
society, low parental intelligence occurs more frequently within the lower SES 
levels. Mothers not only provide a genetic contribution for low intelligence, 
but may also influence their children's intellectual development by inadequate- 
ly mediating early experiences for them. Brown (1958) suggested that parents 
transfer their own cognitive structures to their children as they talk and in- 
teract with them and, in early studies ol mother-child interactions, Bernstein 
(1960), Bing (1963), and Hess and Shipman (1965) identified significant class 
differences in the quality of language and teaching strategies used by mothers, 
which are related to later cognitive functioning. However, the summarizing 
nature of SES undoubtedly conceals a considerable range of variation in 
maternal language skills and teaching styles and care should be taken not to 
equate disadvant igement with poor family functioning. 

Retarded mothers by definition have less sophistic. lrd verbal skills and 
poorer problem solving skills, which may be passed on to their children 
through interactions. Disadvantaged retarded mothers may create an emotion- 
al an.l psychological microenvironment that not only differs from that found 
in middle class homes, but may also differ Irom the learning microenvironments 
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created by higher functioning mothers living in the same economically 
depressed area. 

The Milwaukee Project and the Carolina Abecedarian Project (Ramey, CoI~ 
lier, Sparling, Loda, Campbell, Ingram, & Finkelstein, 1976), which began 
several years later and is often compared with the Milwaukee Project, attemp- 
ted to evaluate the role of the social environment by controlling its effects in 
prospective investigations. These were therefore attempts to demonstrate the 
possibility of preventing the progressive delays in cognitive development that 
characterize cultural-familial retardation. More importantly, these investiga- 
tions attempted to determine which chilf' ^n within the low SES population 
were actually at risk for delays in C( nitive development before beginning 
their intervention, rather than stimulating children rimply on the basis of low 
SES group membership. 

It should be noted, however, that although they were procedurally similar, 
the purposes of these two projects were different. The Abecedarian Project 
was actually more similar to the amelioration programs that selected their 
sample by the global index of poverty and designed the intervention program 
for the major purpose of promoting normal intellectual and social growth in 
order to prevent school failure (Ramey & Haskins, 1981). Poor families were 
entered into the program where the mothers often had low IQs, but no attempt 
was made to restrict the selection process by imposing a limiting criterion IQ 
performance level. A parallel research program was conducted to develop an 
understanding of the conditions that shape the development of high risk 
children, but the emphasis was on curriculum content and the conditions that 
influence responses to intervention. Infants in the Abecedarian investigation 
were subsequently qualified for risk on the basis of low maternal IQ level, 
which had been identified as a significant risk factor in the Milwaukee survey 
study, plus family income, parental education, intactness of the family, and 
seven other factors that were weighted and combined to yield a single score 
called High Risk Index (Ramey & Smith, 1977). An attempt has been made 
more recently to define risk within the framework of general systems theory 
through analysis of interactive outcome at various levels (MacPhee, Ramey, & 
Yeates, 1984). This is similar to the attempts to identify patterns of correla- 
tions between proximal home variables and measures of cognitive develop- 
ment mentionea earlier (Gottfried, 1984). 

In contrast to efforts to prevent school tailure for low SES children, the 
Milwaukee Project was designed more specifically to test possible etiologic fac- 
tors responsible in whole or part for the progressive delays in intellectual 
de velopment that characterize cultural-familiai retardation. The AAMR 
definition (Heber, 1961) of this mild form of retardation suggested that there 
may be a familial basis for the delays in development and retarded perfor- 
mance in measured intelligence. The initial phase of this study was the 
establishment of a high risk population laboratory in a carefully selected, 
economically depressed inn^t city area of Milwaukee, Wisconsin, in order to 
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study more closely the characteristics of a seriously disadvantaged population 
in which there was a disproportionate prevalence of low IQ test scores. A 
cross-sectional investigation was conducted that ultimately determined that 
certain families within the low SES sample contributed to the disproportionate 
excess in low IQ scores, The findings of this investigation established a basis 
for sampling strategy tnat would ensure that the infants selected for a 
longitudinal investigation were likely to be identified as mentally retarded 
and/or evidence significant delays in cognitive development. 

THE HIGH RISK POPULATION LABORATORY 

A survey of an economically disadvantaged urban area was undertaken 
prior to initiation of the longitudinal study, This survey was intended to pro- 
vide information about the distribution of mental retardation in a high 
prevalence area beyond the often-found epidemiologic association of low SES 
and low IQ. The area was located in the city of Milwaukee (pop, 620,000) and 
consisted of nine contiguous census tracts in the city's in^er core that com- 
prised what was termed the High Risk Population Laboratory, Statistics from 
the 1960 U.S. Census had characterized this area as having the city's lowest 
median family income, greatest rate of dilapidated housing, greatest popula- 
tion density per living unit, and highest rate of unemployment. 

In the past, it has been difficult to study the cultural-familial mentally 
retarded in the natural settings of their own families or neighborhoods largely 
because such mildly handicapped individuals do not generally present a degree 
of pathology that would precipitate agency contact, Nor do they use the 
special diagnostic clinics that may be available. In fact, even failure in school 
has not always brought the appropriate special help to these individuals and 
their families. Rather, they have come to the attention of public agencies only 
after repeated failures in adult life have brought them into legal and social con- 
flict with the community. The establishment of the High Risk Population 
Laboratory and the surveys of the community it represented ultimately led to 
the opportunity for a prospective research effort in a natural environment 
characterized by high prevalence rates of mental retardation. The specific ob- 
jectives were: 

1. To evaluate the epidemiologic relationship of a seriously disadvantaged 
population and the excess prevalence of low IQ scores in order to 
establish the features of sociocultural and psychosocial risk. 

2. T idy the development of the intellect of children whose family 

ory indicates a predisposition to cultural-familial retardation. 

3. io determine the age at which deviations in development occur and 
become manifest in this population group. 

4. To identify the environmental stimulation essential to normal in- 
tellectual development. 
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5. To determine the extent to which mental retardation in children with- 
out demonstrable organic pathology, who are being reared under 
adverse environmental conditions, may be minimized or prevented 
through techniques of environmental stimulation, through modifica- 
tion of parental attitudes and practices, and/or through various other 
ed» national procedures. 
Th' c of the surveys selected families of 88 consecutive births (selected 
from ^ored newspaper birth announcements) in which the mothers also 
had al one 6-year-old child. This selection procedure drew large families 
into the san le: These 88 mothers had a total of 586 children. The mean IQ of 
this group of children (excluding the ne\»;borns) was 86.3 and the prevalence of 
IQs of 80 or below was 22 % . However, when the IQ of each child was plotted 
as a function of the mother's IQ, we found that 45.4% of the mothers with IQs 
below 80 accounted for the 78.2% of the children with IQs below 80 (Table 
2-1). 



Table 2-1 Distribution of Child IQs as a Function of Maternal Intelligence 



Mother 


% of 




Child IQ 




IQ 


Motliera 


% > 90 


% 80-90 


%<80 


>80 


54.6 


65.8 


47.3 


21.8 


<80 


45.4 


34.2 


52.7 


78.2 


This relationship held even more strongly for children 


over chronological 


age (CA) 6 than 


for the younger children. 


as can be seen 


in Table 2-2. 


Table 2-2 


Distribution of IQs 


of Children 6 Years of Age and Older 




as a Function o 


f Maternal Intelligence 




Mothvr 


% of 




ChiliilQ 




IQ 


Mothers 


% > 90 


% 80-90 


'"o < 80 


>80 


54.6 


68.0 


51.6 


19.2 


<80 


45.4 


3?,.0 


48.4 


80.8 



The survey data froiti the High Risk Population Laboratory in Milwaukee 
illustrated another point with respect to the distribution within socioeconomic 
Class groupings: Figure 2-1 shows the distribution of children's IQs, according 
to ages, for the two groups of mothers. The first or upper curve shows the 
mean IQ of the survey children whose mothers have IQs above 80 and the sec- 
ond or lower curve shows the mean IQ of those whose mothers have IQs 
below 80, 

Note that on the early infant intelligence scale, both groups scored about 
equally well. After the infancy period, however (from about CA 36 months), 
the children whose mothers had IQs greater than 80 continued to maintain a 



2. Early Development 




Maternal IQ 80 and (Hiovo (n = ^8) 



.•w.-- Maternal iQ below HO (n 40) 
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Figure 2-1. Mean IQs of 586 Ckiltlren of 88 Mothers as a Function of Age of Children 



fairly steady level in the normal range, while the children whose mothers had 
IQs less than 80 exhibited a marked, progressive decline in measured IQ. In 
other words, the generally acknowledged statement that slum-dwelling 
children score lower on intelligence tests as they become older held true only 
for the offspring of mothers whose IQs were below 80. 

Moreover, the survey data showed that the lower the :.;other's IQ the 
greater the probability of her child's scoring low on intelligence tests. For ex- 
ample, the mother with an IQ below 67 was 14 times as likely to have a 6-year- 
old child who tested below IQ 75 as the mother whose IQ fell within the 
average range (Table 2-3). 



Tabic 2-3 Probability of Child IQ Falling Within 
IQ Ranges as a Function of Maternal IQ 



CbilUs IQ 


100 


Mother's 

99-84 


IQ 

83-06 


67-52 


100 


J 




.07 


.25 


84-99 


1 


1.02 




.93 


68 83 


1 


1.57 


1.24 


2.20 


52-67 


1 


2.3C 


3.70 


14.20 
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For us, these data represented a major breakthrough, for they showed that 
it was not simply families of low socioeconomic status but families of low 
socioeconomic status with a very low maternal IQ who contributed so heavily 
to the ranks of the mentally retarded. This was a key to the development of a 
detection procedure that would make accessible to us those individuals who 
were not yet retarded, but were at very high risk for retardation. 

In a second <;urvey, the families of over 500 consecutive newborns in our 
study are? interviewed extensively. In these families, the mothers and 

fathers a children over the age of 2 were given the Peabody Picture 
Vocabula ^st (PPVT). The results of this survey added to our knowledge of 
the distribu..jn of intellectual functioning within a slum population. A most 
striking finding was the congruence of maternal and paternal PQ (Peabody 
Quotient) (Figure 2-2). Sixty-two percent of mothers with scores below 70 had 



100 • 



rATHfR PQ GROUPINGS 
<70 




7 0-99 

MOTHIR PQ GROUPINGS 



1004 



rigure 2-2. Uelalionship of Father and Mothur VQ Levels 
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husbands who also scored below 70. and only 12% had husbands who scored 
above 100. In contrast, none of the mothers scoring above 100 had a husband 
who scored below 80. Figure 2-2 graphically shows the intragroup concor- 
dance. Another interesting observation was that the percentage of absent 
fathers remained approximately the same in the three maternal PQ groups 
(Table 2-4). 

Table 2-4 Mean Maternal Age and Percentage of Absent 
Fathers as a Function of Maternal IQ 

Matcrml IQ 





<70 


70-99 


100^ 


% Fathers Absent 


34.5 


38.6 


35.0 


Mean Maternal Age 


25.4 


25. & 


25.1 


?i 


U)0 


280 


120 



Table 2-4 also shows that the average age of mothers of newborns was com- 
parable in all three PQ groups; however, as is shown in Table 2-5, a substan- 
tially greater number of mothers with PQs h^km 70 -nearly twice that of 
mothers with PQs above 100 — fell withm the high risk age categories of under 
CA 20 and over CA 35. This difference between family groupings is reflected 
in the greater number of offspring in families vvhere both mother and father 
tested below 70. Table 2-6 shows an average difference of 1.2 children between 

Table 2-5 Percentage of Mothers of Newborns in Various Age 
Groups as a Function of Peabody Quotient 

Maternal Age 



Hi^h loxo 
Rhk RLk 
l^uttiiml PQ <20.>35 20-34 



<70 .32 .68 

70-P9 .23 .77 

100 f .1^ .82 





Table 2-D 


Mean Number 


of Offspring 


















Mother PQ 


<70 


70-99 


100 


None 


Mean 


<70 


4.e)3 


2.95 


1.50 


4.24 


3.41 


70-99 


3.42 


3.39 


3.21 


3.65 


3.50 


100 -K 


.00 


3.0t)' 


3.43 


3.05 


3.20 




4.02 


3.25 


3.14 


3.64 





"No fathers b( iwcen I'Q 70-79. 
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these families and those where the mother and father tested above 100. Con- 
sidering that some of those families are perhaps about halfway through their 
child-rearing years, the total difference in the number of offspring in com- 
pleted families might be on the order of two and one-half. 

In general, the population survey data convinced us that the relatively high 
incidence of mental retardation associated with slum conditions in America 
was not randomly distributed within the population subgroup considered 
poor, but was strikingly concentrated among families who could be more 
specifically identified on the basis of low maternal intelligence. Although the 
conditions of poverty may exacerbate the problem, maternal IQ levels were 
the best indicators of which children were at risk of being labeled retarded by 6 
years of age. 

Furthermore, the fact that mean IQ level for children in the 36- through 
59-month age range who had mothers with IQ scores below 80 was substan- 
tially lower than the mean IQ level for their siblings in the 13- through 
35-month age range indicated that children whose mothers had relatively low 
IQ scores were at greater risk for progressive delays in cognitive development 
with increasing age. This difference across age categories mirrored the 20-poinl 
difference between 1- and 3-year-old black lower SES children identified by 
Kennedy, Van de Riet, and White (1963). 

In summary, the cross-sectional study indicated that the intellectual level of 
mothers accounted for a significant portion of the individual differences in 
measured intelligence for children in these disadvantaged families, and the 
lower the level of maternal IQ, the greater the delay with increasing age. At 
first glance, these data seemed to support the genetic hypothesis of etiology for 
cultural-familial mental retardation, but they did not add to our understand- 
ing of why intellectual performance decreases across age for children from 
these families. Environmental influences notwithstanding, retarded mothers 
not (^nly may have relatively less bright children, but they also may provide 
their children with intellectually impoverished or low quality he ne environ- 
ments (Scarr-Salapatek, 1971). This interpretation was supported by the study 
by Reed and Reed (1965) in which children reared by their retarded mothers 
bui with normal IQ fathers had two and one-half times the rate of retardation 
identified among children with equally retarded fathers and normal IQ 
mothers. 

As primary caregivers, particularly durinj-, infancy, mothers provide an in- 
direct influence on the rate of cognitive- development for their children as they 
structure and mediate the environment tor them (Scarr, 1981 ). The experiences 
a mother provides are determined by tlie level of sophistication in cognitive 
style, which is in turn partially determined by her own innate ability. By 
definition, retarded mothers lack sophistication in those mental processes that 
define abstract and conceptual intelligence and there.'ore may not be capable 
of effectively mediating the environment for their children. We hypothesized 
that, in addition to whatever genetic endowment for low IQ functioning these 
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mothers passed on to their children, while mediating the environment for their 
children they also passed on learning and problem-solving styles that were an- 
tagonistic to cognitive development. 

To test this hypothesis it was necessary to design an intervention program 
that could demonstrate that the declines in IQ performance could be prevented 
by intervening very early in the child's life and continuing until the child 
entered formal schooling. In addition to preventing declines in IQ levels, a 
longitudinal study of this nature would also allow further investigation of the 
developmental acquisition of learning and problem-solving skills in young 
children as well as differences in mother-child interaction styles that may be 
related to cognitive development. 

Therefore, our surveys provided cross-sectional data that more specifically 
defined the relationship between the tendency for declining intelligence by the 
age or 6 and membership in particular types of families within the larger 
population of individuals considered poor or deprived. The identification of 
children at risk for mental retardation on the basis of maternal intelligence 
levels would allow experimental testing of the significance of the relationship 
between these twt) variables. 
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The cross-sectional study of the distribution of intelligence in severely 
disadvantaged neighborhoods of Milwaukee revealed that measures of mater- 
nal intelligence accounted for a significant proportion of the variance in 
children's IQ scores. In fact, it was found that the disproportionate excess of 
children with low and declining intellectual development among the low SES 
population could be more specifically targeted within these neighborhoods to 
families who had a mentally retarded mother. Considering the polygenetic 
theory of intelligence, the measure of maternal intelligence provided an 
estimate of the mother's genotype, which is responsible for both the psycho- 
social and intellectual microenvironment she creates within the home and the 
more direct influence of inheritance she contributes to her child's organismic 
capacity for cognitive development. These two influences, the effects of in- 
heritance and experience, are in turn confounded in the MA scores or DQ (de- 
velopmental quotient) or IQ scores used to estimate individual differences in 
the rate of intellectual development for children as they are reared at home by 
their natural parents. 

However, although measures of maternal intelligence provide only a limited 
estimate of organismic capacity because, for example, the fathers genotype is 
not considered, an attempt was made to experimentally control the genetic 
contribution to individual differences by matching experimental and control 
groups selected by maternal IQ levels. In effect then, assuming that hereditary 
factors were controlled, the early life experiences of a group of infants with 
retarded mothers could then be systematically varied and compared with a 
control group of infants who remained n urally with their retarded mothers. 

The primary question could now be adc 2ssed by a longitudinal experimen- 
tal investigation: To what extent does the experience of being reared by a 
primary caregiver who is retarded influence the rate of cognitive development 
for such children? The Milwaukee Project was undertaken to determine the ex- 
tent to which, by controlling variations in the intellectual level of primary 
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caregivers and minimizing the potential confounding effect of heredity, ex- 
perience influenced the rate of cognitive development for children from disad- 
vantaged homes. 

DESIGN CONSIDERATIONS 

A longitudinal multifactorial treatment design in which the subject consti- 
tuency remains the same is perhaps the most appropriate experimental design 
to test causa! relationships. Retrospective designs are based in memory or 
records of important facts that are often inaccurate or incomplete. Cross- 
sectional designs are limited because they can be based on inappropriate or er- 
roneous assumptions about the criteria for matching participants (Baltes & 
Nesselroade, 1973). They also must assume that developmental processes are 
sufficiently stable to allow analysis of different cross-sections to yield the same 
results (Coleman, 1968), an assumption that can be rather tenuous. Rogosa 
(1979) notes that these designs falsely assume that interindividual differences 
identified between age groups can be interpreted as changes that each in- 
dividual would undergo in a similar fashion with increasing age. But the per- 
formance of different individuals matures over time in different ways, and this 
variability is reflected within observed interindividual differences between age 
g'-^^ips (Huston-Stein & Baltes, 1976). Longitudinal factorial designs promote 
eflxiency and comprehensiveness in their use of observations because infor- 
mation regarding both main effects and interaction can be generated (Fisher, 
1949). 

Subject Selection 

Every effort must be made to make groups being studied representative of 
the general population of interest and to establish equality between the groups 
being compared before treatment is introduced. Census tracts in the inner city 
of Milwaukee contiguous to those used for the cross-sectional study were 
selected for screening families with normal newborn infants between 3 and 6 
months of age. The 1960 census indicated that blacks were the most predomi- 
nant and least mobile of the ethnic groups residing in this most disadvantaged 
area of the city. Initial screening was limited to black families to control for 
cultural and ethnic differences and further limited to families in which English 
vvas the only or major language used in the home to control for language dif- 
ferences. Mothers with newborn infants visiting Well-Baby Clinics were 
srreened by researchers employed by the University of Wisconsin Survey 
Research Center using the vocabulary subscale of the Wechsler Adult In- 
telligence Scale (WAIS) (Wechsler, 1955). Mothers who had scaled scores of 6 
or lower were administered the remainder of the test in their homes by a 
trained psychometrist. Additional information was collected using a home in- 
ventory checklist. 
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Infants whose mothers had WAIS Full Scale iQ scores of 75 or lower were 
considered for participation in the longitudinal investigation if the infants 
demonstrated no gross p^^thology during the first months of life. This selection 
procedure ensured that the infants were at significant i ;k for deficitncics in 
cognitive development and declines in DQ and IQ scores. 

Subject Assignment 

Selection of comparable samples is fundamentally related to the internal 
validity of an experiment and allows for causal inference. Random assignment 
reduces the number of assumptions that must be accepted for causal inference 
and increases their plausibility. Strict randomization procedures call for three 
basic steps: A basic list of potential experimental units must be prepared or 
made available in the form of a register, each unit that agrees to participate in 
the study must be given a set of pretests that evaluate the initial screening 
level, and participants niust be assigned to groups by randomization pro- 
cedures (Cook & Campbell, 1979). 

It is not always possible to follow strict randomization procedures in field 
settings (Cook & Campbell, 1979; Goldstein, 1979). In this investigation, 
black mothers with newborn infants were screened for low vocabulary sc res 
and pretested and selected on the basis of low IQ scores. The infants who were 
considered potential subjects because their mothers had low IQ scores were 
further screened on the important requirement that they be healthy and not 
demonstrate any gross pathology in the first months of life. However, it was 
not possible to identify enough infants meeting these criteria who were be- 
tween 3 and 6 months of age at a single point in time to form a register for ran- 
dom assignment to experimental and control conditions. Family selection had 
to be carried out on a contiruous basis. This selection process occurred over a 
24-month period between 1966 and 1968. 

Although a total of 8.^ infants meeting criteria were identified during this 
24~month screening periou, 27 could not be assigned: Three families moved 
before assignment could be made, three families refused to participate at the 
first follow-up corttact, two mothers were identified as predominantly 
Spanish-speaking, one mother was living with a family previously assigned to 
a group, one mother was identified as being too young for the WAIS, a 
physical pathology was identified for one infant, and during the period be- 
tween the time the mothers were tested and the time their familie*^ could be 
assigned, 16 infants passed the 6-month age criterion. Over the 24-month 
screening period, a total of 55 families met the basic criteria anc' were con- 
sidered for assignment in the project before their infants reached 6 months of 
age. 

Since it was logistically impossible to accumulate a pool of subjects meeting 
screening criteria from which to make random assignments to treatment at one 
time, the three or four families identified each month were assigned as cohorts 
on an alternating basis to the experimental and control conditions. A total of 
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28 experimental and 27 control families were assigned over the 24-month 
period and no family was allowed to change groups. 

During the screening process, nine mothers living in the same disadvan- 
taged area of the city were identified who had vocabulary scores on the WAIS 
of 10 and above, compared with scores of 6 and below for the mothers in high 
risk families. At follow-up interviews, these mothers were tested and found to 
have WAIS Full Scale IQ scores above 100. Based on the original survey 
results, infants from these families would not be expected to demonstrate 
declines in cognitive performance although they lived in the same general 
poverty environment. These infants were assigned to a low risk conti^st group 
and followed for the duration of the intervention study, This group was small, 
but as a low risk contrast it allowed for conservative but meaningful com- 
parisons with the children living in the same disadvantaged neighborhoods 
who formed ihe high risk experimental and control groups. 

Attrition 

Several subjects were lost before they could begin participation in the study 
or shortly thereafter. In the experimental group, one family moved from the 
city just as they were about to begin participation, one dropped out because of 
marital problems that disrupted the home, one mother experienced a severe ill- 
ness that precluded her family's participation, three refused to allow continued 
testing of their children, and two dropped out shortly after their infants began 
participating in the center based program (one after 2 weeks and the other after 
4 months). In the control group, one family refused to participate almost im- 
mediately after assignment, two moved away from the city before testing 
began with their infants, and lour were dropped for refusing to allow con- 
tinued testing of their infants. 

The 20 experimental and 20 control infants who remained were the only 
ones considered to have begun participation in the program. Three of the ex- 
perimental families moved when their children were 42 months, 48 months, 
and 54 months old, respectively. Two of the control families moved from the 
city within 1 year of assignment. The remaining cohorts of 17 experimental 
and 18 control infants comprised the groups on which all tests related to the ef- 
fectiveness of the intervention program were made. 

COMPARABILITY OF GROUPS 

Strict random r^^signment procedures were not used in this investigation, 
but an assessment was made of the comparability of gn^ups before interven- 
tion began on the basis of assignment criteria. It should be noted that, even 
with random assignment, comparability or equivalence are only probabilistic 
and cannot be guaranteed. 
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Screening and Assignment Criteria 

Table 3-1 summafi^rs descriptive statistics for the measures used in screen- 
ing and identiHcati( n of target families: maternal scores on the WAIS 
vocabulary subtr ' obtained in screening and the WAIS full scale IQ scores. 
Three statistical comparisons {t tests) of experimental and control families 
were made: for the full sample of families originally assigned, for the more 
limited sample of families who began participation in the program, and for the 
final 17 experimental and 18 control families who were followed across the full 
course of the investigation. No significant differences between the experimen- 
tal and control families were identified among these screening and assignment 
criteria nor did it seem that attrition significantly affected group means for 
these variables. 

Table 3-1 Comparison of Mater \\ Screening and Assignment Variables 
for Full and Limited Experimental Control, and Low Risk Contrast Families 



Orii^inally Lost Before Enrolled Lost During Contpletmi Low Risk 
Assi gned htitiation In Program Program Prog ram Contrast 

M SD M M SD n M SD n M SD n M SD n M SD n 



Vocabulnry 




Score 




Exp 


2.92 1.P8 28 2.13 2.03 8 3.25 1.92 20 2.00 2.65 3 3.47 1.77 17 


Con 


3.22 1.99 27 2.86 2.12 7 3.35 1.98 20 4.50 0.71 2 3.22 2.05 18 


LRC 


12.57 0.98 8 


Full Scale 




WAIS IQ 




Exp 


67.29 6.35 28 66.25 7.46 8 67.70 6.02 20 65.33 3.06 3 68.12 6.37 17 


Con 


66.30 6..35 27 65.71 5.15 7 66.50 6.83 20 71.50 0.71 2 65.94 6.99 18 


LRC 


111.29 3.99 8 



Family Characteristics 

Most of the mothers and fathers in the experimental and control groups 
were born in the South and had lived in Milwaukee about 5 years (only two 
mothers and *wo fathers reported bein^; born in the Milwaukee area). Mothers 
came from families witfi an average of 9.3 children while fathers came from 
families with an average of 6.9 children. Fathers were on the average about 5 
years older than their wives and were 31.3 years of ay.n when the target 
children were born. The fathers' average educational level was about the ninth 
grade, and the majority had manual labor jobs, including foundry, construc- 
tion, and maintenance jobs. Annual household incomes ranged from $2,000 to 
slightly over $9,000 with an average of $4,000. In general, these families must 
be considered substantially disadvantaged. The percentage of households 
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reporting fathers or father figures present decreased substantially across the 
preschool years for both the experimental group (from 88% to 41%) and the 
control group (94% to 39%), This increased the need for social welfare ser- 
vices as the years passed. 

Table 3-2 summarizes descriptive statistics and statistical comparisons on 
maternal and family characteristics not considered for assignment purposes. 
These characteristics have been implicated as factors in individual differences 
in cognitive development (e.g., Henderson, 1981; Nichols, 198l; Schaefen 
1965). These data were gathered during initial interviews with the 35 families 
who were followed across the full course of the program and in follow-up 
assessments appro^icimately 8 to 10 years later. Information on the mother's 
age, the target child's birth order, and the number of children and average 
spacing provides some indication of the environmental conditions within the 
home in terms of "crowding" and "competition for mother's attention." No 
significant differences were identified between the experimental and control 
groups for any of these factors. 

Maternal education level and maternal literacy level provide information 
on important correlates of IQ levels for the mothers; there were no significant 
differences between the two groups on these factors. The second assessment of 
maternal intelligence, made almost 8 years after the initial as -^ssment for 
assignment purposes, provided a means of evaluating whether the wo groups 
remained comparable on this major risk factor over time. Experimental and 
control mothers gained an average of 5 IQ points on the follow-up assessment, 
while the low risk contrast mothers, who originally scored well above 100, 
demonstrated a slight decrease in IQ level. This change over time is most 
reasonably attributed to the principle of regression to the mean and did not af- 
fect the comparability of groups identified in the original assessments. 

Infant Characteristics 

The 2U experimental and 20 control families selected for study each con- 
tributed nine girls and eleven boys to the investigation. After attrition, there 
were eight girls and nine boys in the experimental group and eight girls and ten 
boys in the control group, The original low risk contrast group consisted of 
four girls and five boys, and one girl was lost early in the study. Sex dif- 
ferences in cognitive development should be fairly evenly represented in ex- 
perimental and control comparisons. 

The average birth order for the target infants was 4,05, and the average age 
of the mothers at the birth of the target infant was 26.25 years. The average 
education level of the mothers was 9.48 years. In contrast, the average birth 
order of low risk children was 3.86, their mothers were an average of 26 years 
old when their infants were born, and their average educational level was 
12.86 years. No signif leant differences were identifi .d between the experimen- 
tal and control groups for any of these factors. 

Birth records for the infants who actually began participation in the project 
were reviewed to d ermine wb^^ther there were differences in the incidence of 
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Emolled in Program Lost During Program Completed Program Loio Risk Contrast 



M SD n M SD n M SD 



Maternal Education Levol 

Experimental 9.95 1.32 20 8.67 0.58 3 10.18 1.29 17 



^oiMrol 9.00- 2.71 20 8.50 

Low Risk 



0.71 2 9.0o- 2.86 18 



7.85 17 
71.22 7.54 18 



2.57 17 
4.44 2.12 18 



30.60 


15.00 


17 


24.29 


8.32 


18 


4.22 


1.78 


17 


3.62 


1.89 


18 



M SD 



Maternal Age-- First Chihi ^^'^^ ^'^^ 

ExperrnenMl 18.55 | 9p 20 18.o/ \08 3 18.53 2 03 17 

P'"^'''' 19.00 3.89 20 17.00 0.00 2 19.22 4 05 18 
Low Risk 

Target Child Birth Order ^'^^ 

Experimemal 4.40 2.66 20 4.33 3.21 4 41 2(^7 17 

P^"^;"' ^-70 1.98 20 3.50 2.12 2 3.72 2.02 18 

Low Risk 

Maternal IQ Rvasaeasment ' ^ ^'^^ 

Experimentdl 

Lnw Risk 

§ Children at iO-Year Folhw up 

Experimental j. 
Control 
Low Risk 
Average Spacing^ 
Experimcnttil 
Control 

WRA T I iterac}/ at un'ear l olhw-up 

Experimental 

Control 

Low Risk 

12.20' 2,70 



108.29 4.99 



4,14 2.71 
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O: arean delivery, use of forceps, or other conditions that would have obvious 
implications for deleterious effects on cognitive development. Reports of such 
conditions were rare and comparable for all groups, and there was no indica- 
tion or suspicion of neurologic difficulties for any of the infants. Table 3-3 
summarizes descriptive statistics and f-test comparisons for weight and length 
data collected from birth records for the experimental, control, and low risk 
contrast infants who began participation in the program and for the more 
limited groups that completed the program, There were no significant dif- 
ferences among the groups for either weight or length measures. 

Table 3-3 Mean Weight and Length Comparisons for Children Enrolled 
in the Program and Children Completing the Program 

Weight (pounds) Length (inches) 
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Children Enrolled 


















In Pu)gram 


















Experimental 


6.91 


0.97 


4.84-8.50 


20 


19.32 


1.28 


17.00-21.50 


20 


Control 


7.10 


1.09 


4.38-9.09 


20 


19.96 


1.23 


17.00-21.50 


20 


Low Risk Contrast 


6.58 


1.65 


2.88-8,00 
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18.13 


1.66 


15.00-20.50 
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Experimental 


6.86 


1.78 


4.84-8.19 


3 


19.67 


1.04 


18.50-20.50 
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Control 


7.38 


0.53 


7.00-7.75 


2 


20.50 


0.71 


20,00-21,00 
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Low Risk Contrast 


8.00 
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18.00 
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(Children Completing 
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Experimental 


6.92 


o.t^s 


5.44-8.50 


17 


19.26 


1.34 


17.00-21.50 


17 


Control 


7.07 


1.14 


4.38-9.09 


18 


19.90 


1.28 


17.00-21.50 


18 


Low Risk Contrast 


6.40 


1.68 


2.88-7.63 


8 


18.14 


1.80 


15.00-20.50 





^Length data were unavailable for one low ri^ k contrast child. 

Two complete physical examinations of all children were conducted at the 
Milwaukee Children's Hospital, one at the average age of 4 and another just 
prior to the time the children entered first grade. Both series of examinations 
failed to identify any significani physical differences between the groups for 
Stuart Growth Chart percentiles (see Watson & Lowry, 1967, for norm tables), 
Blood serum analyses for evidence of the adverse environmental influences 
that are commonly reported in poverty areas (e.g., malnourishment, lead ab- 
sorption) found slightly elevated blood lead levels but no significant dif- 
ferences between the two groups of children (Phtt & Blodgett, 1973), 

EXPERIMENTAL INTERVENTION 

The intervention had two ma)or components: infant/early childhood stimu- 
lation and family/maternal rehabilitation. The control and low risk contrast 
^ children participated equally in the preschool assessment program conducted 

er|c 
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at the Infant Stimulation Center and in assessments conducted during follow- 
up after the children entered school. However, the control and low risk con- 
trast children did not participate in any intervention activities and, although 
their moti lers were visited at home intermittently, they received no services 
from the program. 

As families were assigned to the experimental group, a paraprofessionai in- 
fant caregiver went into each home to work with the mother and the infant in 
preparation for bringing the child daily to the infant center. In order to 
facilitate removal of the infants from their homes for large portions of each 
day, it was necessary to establish rapport and a sense of t:rust with both the in- 
fants and their mothers. The infant caregivers had been trained to provide 
basic information on child care techniques, preventive medical care, nutrition, 
money management, and community related social issues. Visits 3 days per 
week for 3 to 5 hours per day established a personal relationship between each 
mother and an individual caregiver. The mothers were also prepared to begin 
a formal family/maternal rehabilitation program designed to develop skills 
that would enable them to be more effective in gaining better employment as 
well as improve their home management and increase responsible participa- 
tion in the community. Both mothers and infants were taken to the Infant 
Stimulation Center for short visits. When the mothers were ready to begin 
their rehabilitation progran, the infants began participation in the stlinuiation 
program 5 days per week tor 7 hours per day with the infant caregivers. 

The intervention program for the experimental infants was carried out in a 
three story duplex in the heart of the high risk neighborhood, rented and refur- 
bished as an Infant Stimulation Center expressly for this program. The infant 
caregivers began to bring the infants to the center for visits between 2 weeks 
and 2 months after they started visiting the homes, depending on how long it 
required for them to gain the family's confidence. All children began attending 
the center for extended periods each day by 6 months of age. 

The formal rehabilitation program for mothers began when their infants 
were transferred to the infant center and lasted approximately 18 months. This 
program included on-thi'-job training in two privaie nursing homes during the 
day and adult education classes in the evening. At the end of their training the 
mothers were provided j<^b counseling and general parent support services by 
a family specialist. 



Family/Maternal Rehabilitation 

All of the mothers were retarded (mean IQ = 67.7) and had relatively low 
educational levels (mean grade in schoc^l = 9.95). They also had poor or 
nonexistent work histories and there was no stable income producing father in 
most families. The major purpxise the rc.uibilitdtic^n pro^;ram was therefore 
to develop skills that vvmiM enable these mothers to better provide an income 
for their fan.ilies. A parent supervisor was responsible lor organizing and 
supervising the rehabilitation program tmd for serving as liaison between the 
infant stimulation program and the parents. 
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Each mother was paid $1.40 per hour for participating in the rehabilitation 
program. Child care wa? also provided for children under 6 years of age who 
were not in the infant s':imuIation program to facilitate participation. 

The rehabilitation program began with basic academic preparation for job 
adjustment. This included refresher courses in functional reading, writing, and 
mathematics skills, which are considered prerequisites for on-the-job training. 
Sessions were held 4 days per week for 4 weeks. During this time, discussions 
were also held on mothering, child care, and home management; motivational 
re-education (life skills and attitudes); general remedial education; vocatioiial 
information and counseling; and occupational training in areas such as laun- 
dry service, patient care, food preparation, anc! janitorial service. The cur- 
riculum also included discussions on community responsibility, social skills, 
interpersonal relations, medical needs, and personal hygiene. 

On-the-job training took place in two large private nursing homes in 
Milwaukee. The nursir g homes were chosen as the training sites mainly for the 
job skill areas represented in this type of facility and the availability of a pro- 
fessional staff with an understanding of rehabilitation problems. The rationale 
for determining the appropriateness of this job situation was suggested in part 
by the personal needs and abilities of the mothers and in part by existing 
employment opportunities in these job areas. The choice of private business 
settings for training was dictated by the mothers strong resistance to involve- 
ment with community agencies. 

The mothers received 26 weeks (3 days per week) of paid, on-the-job voca- 
tional training. Each mother was paired with an experienced employee of the 
nursing home. When a mother encountered difficulties that her workmate 
could noi resolve, she was temporarily removed from the work area and given 
special help, 'n the 2 days of the week that they were not in training, the 
mothers corainued remedial classes. 

An interesting development was the obvious improvement in the attitude of 
the mothers when the on-the-job training program began. Even the mothers 
who were doing only moderatel / well in the academic phase renevv^ed their in- 
terest and enthusiasm in the program. As the mothers realized the application 
of academic skills in such activities as reading and following a bus schedule, 
calling in sick, and being on time, their spirits rose considerably. The mothers 
also began to form a support group for one another. This support and en- 
couragement helped individual mothers to continue with the p''0)j,ram. Their 
common problems c)nd the positive interactions among the mothers created 
strong peer pressure to coinplete the 22 to 26 week job training prngram. 

The vocational training involved four different areas of health services: 
laundry, housekeeping, food service, and nursing. These jobs are outlined in 
Table 3-4. 

Each mother was alleged to progress according to her individual learning 
rate and grouo counseling sessions were held at the end of each clay of training. 
After the training program was completed, each mother was evaluated by her 
training site 5uper\isor on the Workshop Scale ol the Revised Scale of 
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Table 3-4 Overview of Vocational Training Program 
for High Risk Mothers 



Vocational 
Training 
Area 



Laundry 



Housekeeping 



Food Service 



Nursing 



Time Devoted 

to Training Examples of Some of the Tasks in the Area 



5 Weeks 1. Feeding; linens into the mangle 

2. Folding garinents as they are ironed 

3. Sorting clothes 

4. Operating Iriundry machinery 

5. Mending by hand and machine 



3 1/2 Weeks 1. Preparation of cleaning materials cart 

2. Learning serial order for room cleaning 
(e.g., sweeping before ma pping, etc.) 

3. Performing all cleaning tasks with speed and 
thoroughness 



9 Weeks 



1. r\>cking and inventory of food items 

2. Preparing food for the rook {e.g., 
peeling, chopping, cleaning, etc.) 

3. C'K^ining utensils 

4. Preparing salads and desserts 

5. Operating food preparation equipment 
(e.g., blender, peeler), etc. 

t). Preparing special diet trays 



9 Weeks 



1. Helping patients (e.g., feeding, dressing, 
bathing, shaving, and transporting them) 

2. Taking temperature ancl counting pulse 

3. Caring for the incontinent patient 



Employability for Haniiicapped Persons. This instrument was adapU?d from 
an employability scale developed by t.he Chica^!;o Jewish Vocational Service 
for the purpose of assessing the potential employability of mentally, physical- 
ly, and emotionally handicapped persons. 

As the job training program came to an (-nd, att(?nlion was j^Mven to helping 
the mothers find employment. Not all mothers who completed the vocational 
training program sought the jobs for which they were specifically trained. For 
example, one mother who had bet^n taught the skills c^t a nursing assistant 
decided she preferred sewing and found a job as a seamstress. "I want to try 
something I have never done before/' she told the others. This woman subse- 
quently moved her family into a bett^.T '..oine and neighborhood. Another 
mother speciali.:ed in cooking and became the cook for a large nursing home, 

With the end of the vocational training program and the employment of 
many of the mothers, the focus of the maternal program shifted to evening ses- 
sions centered around the remedial reading and math activities. The fathers 
were also invited to attend these sessions, which were organized and taught by 

r ^ 
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the parent coordinator, She monitored each parent individually by using 
prepared worksheets and taught a curriculum based on skills atlapted from 
Hoio to Prepare for the High School HquiDal^'nc}/ Examination (Rockwitz, 
.1968). When parents asked for more lorma! instruction in order to improve 
their reading skills. Science Research Associates' The Kaleidoscope Readers 
(Bamman, 1969) was used. This serif s developed skills in word attack, com- 
prehension, vocabulary, and rate of reading. 

In actuality, how?ver, most of thu classes were structured to deal with prob- 
lems in daily life that might be enct)untered at home or at work. For example; 
If you bought some groceries for $1.75 and gave the clerk $5.00, how much 
change should you get? How wouid you fill out tax forms and how would you 
b'^lance a checkbook? Whom should be contacted if you can't go to work or 
whom should be asked if you need help at work? How do you pay the tele- 
phone bill and the gas and electric bill? When you go for a job inter^'iew, what 
information should you bring with you and how would you actually apply for 
a job? 

Within a tev/ months after the job training program ended, the formal adult 
evening classes were discontinued. Employed parents could not easily attend 
classes at night, and interest slackened as satisfactory and/or satisfying levels 
of academic i^uccess and knowledge were achieved. However, the maternal re- 
habilitation program continued, with the parent coordinator providing direct 
5.upport to individual families. 

When the remedial academic classes were no longer practical and the night 
prcjgram had ended, attention was directed in a more personal way toward the 
families. One of the infant canrgivers who had been v^nth the program since the 
beginning and was familiar with all the fanulies took over the responsibilities 
of parent coordinator. She was well known and respected by the parents and 
wa.s able to provide parent support, counseling, and crisis intervention foi 
each family according to its needs. She continued to speak with the parents 
about nut»'ition, health coitc^rns (vi/-,, preventive medicine — inoculations, eye 
and VlM' check-iips, hygiene, care oi injuries, contagious diseases), medical in- 
surance, money management, child management, and methods of dealing with 
legal <uid social agencies. She also advised them on finding and maintaining 
employment. At a mothers request, the parent coordinator attended public 
school conlerenees, talked to laadlord.«i iind social service workers, cmd even 
appeared as a character wiUK'ss in. court. Tfie parents knew thai sfie was al- 
ways available as an information ref:ource and for emotional support. In addi- 
tion, it was the parer.t coordinalor's responsibility to maintain contact and 
rapport with the control families, and she would often chauffeur both control 
mother and control child to teslmg sessions at tlie Center. 

As the conta<:t perrt^on between the Center and the home, the parent coordi* 
nalor wa5; invaiuable, For in^}.ance. cUter the clvildren had been \esled for lead 
poisoning, .she explained to each family i.he iian)L'ers of ingesting lead. Vv'heti 
one expvrim<'.nti<l child required an oper.;iti(«n tor eye mu.scle correction, the 
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parent coordinator, after much contact, convinced the parent of the need for 
medical attention. She also provided the parents with frequent feedback about 
their children's performance and behavior at the Center. She arranged staff- 
parent conferences and the open house reception held twice each year for fami- 
ly, relatives, staff, and friends. 

Throughout the program, the parent coordinator was the liaison between 
parents and staff and even between parents and their children. For example, 
one of the children, a 4-year-old, had told his mother he could read. She asked 
him to show her by reading from her Bible. Because he could only read a few 
words by sight, he was unable to read the book. The mother then accused him 
of lying. When he related this the next day at i^chool, the parent coordinator 
called the mother and explained to her how a chUd learns to read with a few in- 
itial sight words and how she could help him develop his reading skills further. 

In another situation, a single parent with three children thought her child 
had behavior problems. She worked all day and was exhausted when she re- 
turned home at night. What she wanted was to prepare and serve dinner and 
then sit quietly and enjoy television. Her 3-year-old son, who was in the exper- 
imental program, had different needs. As part of the program, all of the chil- 
dren were being encouraged to use language and express themselves. At night, 
when she wanted quiet, he wa^^ted to talk about school. Because he talked so 
much, she called the school anc ^sked what was wrong with him. The parent 
coordinator worked with her to ex,>^lain the program's goals. As it turned out, 
the child himself helped to resolve the problem by understanding how and 
when to gain the attention and time from his mother. 

The parent coordinator worked full time during the remainder of the pro- 
gram after the job training phase and continued contact with the families after 
the children had entered pubMc school in order to keep track of their locations, 
monitor the general health of the families, and, especially, to keep informed on 
the progress of the target children in the public school. The parents continued 
to call for advice and help of different kinds. For example, at the parents' re- 
quest, the parent coordinator attended parent-teacher conferences, counseled 
a mother whose children had been removed to a foster home, and served the 
very important function of minimizing the effects of conflicts that arose be- 
tween public school staff and the parents. 

Infant/Early Childhood Stimulation Program 

The go.il of the stimulation program was to prevent what were presumed to 
be delays in cognitive development that are characteristically evidenced as 
deficiencies in measured intelligence before 3 years of age. It was hypothesized 
that retarded mothers create psychosocial and intellectual microenvironments 
in the home that are inadequate for stimulating normal rates of cognitive 
development. Paraprofessionals were employed to serve as substitute 
caregivers in order to supplement the intellectual stimulation being provided 
within the home. 
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Program staff and training 

When a family was assigned to the experimental group, a paraprofessional 
caregiver began visiting the home 3 days a week for 3 to 5 hours each day to 
develop rapport and trust with the mother. During these visits, the mother 
came to trust the caregiver and the infant became comfortable in her presence 
and came to rely on her as well as his/her parents. The caregiver became ac- 
quainted with the needs and expectations of both parents and infant. When the 
mother began her rehabilitation program, the caregiver transferred the infant 
to the Infant Stimulation Center and became responsible for his/her total 
daytime care. 

A program supervisor was responsible for monitoring the activities of the 
paraprofessional caregivers, the transfer of infants out of the home, and the 
activities carried out at the Infant Stimulation Center. Both black and white 
women were employed as caregivers. All but one were paraprofessionals with 
educational backgrounds ranging from 10th grade through 1 year of technical 
college and none of these women had formal training in child development or 
the education of young children. The caregiver staff remained relatively stable 
throughout the program, with a core group of nine cart-givers working for 
more !:han 5 years. 

The caregivers were responsible for the total daytime care of the infants at 
the Center, including feeding and bathing, monitoring, recording, and report- 
ing general health signs, organizing activities, and stimulating the infant 
within the parameters of the program. As the program changed from infant 
stimulation to early childhood stimulation and then to preschool stimulation, 
the duties of the caregivers changed substantially. An ongoing training pro- 
gram that included group meetings, on-the-job training, and annual seminars 
was implemented by the curriculum supervisor to ensure that caregivers were 
well prepared to meet the changing demands of the program. 

For purposes of presentation, each group meeting was divided into two sec- 
tions. The fiist part was devoted to discussions of specific topics: 

1. Knowledge of child development with an emphasis on the first 6 years of 
life. 

2. Knowledge of approaches to early childhood education and related phi- 
losophies. 

3. Developing an understanding of the overall stimulation goals, 

4. Understanding methods of motivating and interacting with groups of 
children. 

5. Developin;; an awareness of children's needs by being a sensitive ob- 
server and int(Tpreter. 

6. Understanding the importance of all aspects of the environment: physi- 
cal, social, emotional, organizational. 

7. Understanding and utilizing evaluation techniques. 
8 Understanding health needs in the Center. 

9. Understanding appropriate methods and purposes for discipline in the 
Center. 
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TKe second portion of the group meetings centered around the personal 
needs of the caregivers and sensitizing the caregivers to the needs of the 
children. Because of the stability of the staff, these group discussions were on a 
more persortal level than would have been possible with a more transient 
group. Discussions emphasized personal attitudes toward specific children, 
education, school, authority, discipline, specific behavior, etc. The discussions 
were aimed at increased self-awareness and fostering caregiver commitment by 
involving them in program planning. 

It was strongly felt that the caregiver's greatest responsibility was to provide 
a supportive emotional environment for the child. The goal was to sensitize 
the caregivers continually to their own feelings and those of the children. 
Through open communication, the staff could honestly discuss their feelings 
toward individual children. This enabled placement of each child with a 
caregiver who felt positive about him/her. Techniques derived from 
sociometry were also used at group meetings to further our understanding of 
the dynamics of interpersonal relationships. For example, each caregiver was 
asked to write two single-word descriptions of each child. By reviewing the 
comments, the caregivers were able to see whether the overall group attitude 
toward that child was positive or negative. Did only one caregiver see the child 
in a negative way? Why? Were all the caregivers reacting to the same negative 
behavior of the child? Did some caregivers see a behavior as positive while 
others saw it as negative? 

A behavior rating scale (Bower & Lambert, 1962) that places children on a 
curve with extremes of "least like" and "most like" was also useful in promoting 
open discussion. Some of the criteria were: 

1, This pupil ^ets into fij?hts or quarrels with other pupils, more often than 
others. 

2, This pupil is unhappy or depressed. He or she may cry easily, be inatten- 
tive, or daydream (Bower & Lambert, 1962). 

Some children were consistently seen more negatively than other children. 
Using the "Class Pictures," each child and caregiver were shown 12 picture 
cards with children engaged in different behaviors. Half of the behaviors 
would be considered negative, while half were positive or neutral types of be- 
havior. Each child was asked a question such as, "Who could this be having 
fun on the swings, fighting with this other boy, being told by the teacher rtot to 
do something" (Bower & Lambert, 1962), Each child was also asked to identify 
the caregivers in the picture cards. The concrete results and the discussions 
generated by such insights enabled the staff to be more sensitive to their own 
attitudes toward particular children and to the children's attitudes toward each 
other and the caregivers. In addition, it helped the caregivers to adjust their 
programs to meet the needs of those children experiencing difficulty. 

Group staff discussions were also furthered by questionnaires that sampled 
attitudes on room arrangement, equipment, scheduling, children's behavior, 
discipline, reading skills, .irt materials, reading stories, etc. 
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I. When a child seems reluctant to respond verbally in groups of 
five or more children, the caregiver should: 

a. Not make an issue of it. The child will develop better 

skills as he/she grows older. 

b. Encourage the child by asking him/her questions. 

c. Ask other children to ask the child a question. 

d. Ask the child to repeat an appropriate response after 

you. 

e. Help the child think ol something to say to the group 

before fhe other children arrive. 

II. If a child does not want to go to his/her small problem solving 
group, the caregiver should: 

a. Require him/her to do so, by telling him/her that 

he/she will not be able to play outside. 

b. Try to encourage him/her by talking about the ac- 
tivities planned. 

c. Change the planned activities to the one you know 

most motivates him/her. 

d. Ask another child to ask the child to come. 

e. Allow the child not to participate as long as he/she re- 
mains in visual sight of the caregiver. 

f . Allow the child to choose an appropriate independent 

activity to do in the problem solving area. 

+ if you decide the comment is an appropriate approach. 

— if you decide the comment is inappropriate. 

7 if you are undecided about whether it is or is not appropriate. 

These questionnaires were not only useful in stimulating discussion, but 
also indicated to the curriculum coordinator and caregiver supervisor areas of 
differences among the staff or between the staff and supervisors. More exten- 
sive inservice was then planned around these areas of difference. 

A vital aspect of the caregiver training program was the on-the-job training. 
Each caregiver was observed and evaluated by the curriculum coordinator and 
caregiver supervisor. From these observations, the caregiver was given help in 
planning her instructional units, choosing appropriate equipment, and 
motivating the children. Small group caregiver meetings were held to discuss a 
particular child or a peer group of children. The curriculum coordinator ad- 
vised each caregiver on the goals and content of the intervention program. Fre- 
quently, the curriculum coordinator prepared curriculum sheets with activity 
suggestions or lists of types of activities specifically prepared for a single group 
of children. 

To a limited extent, other methods of training, such as self-evaluation and 
observation of each other's interactions with children followed by discussion, 
were also utilized. 

Each year, the school was closed for 3 days for a seminar that provided an 
opportunity to expand information and experience, visit other programs, hear 
guest speakers, participate in workshops, and hold intensive staffing sessions 
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during which each child's progress in the Center was considered and specific 
planning for the following y^ar was discussed. The content of the annual 
seminars was determined by caregiver requests as well as needs identified by 
the supervisory staff. In addition, the caregivers were encouraged to par- 
ticipate when educational workshops or conventions were held in the 
Milwaukee area. 

At the completion of the early intervention program, each caregiver re- 
ceived certification stating that she had been involved in the program and had 
had a minimum of 3 years of supervised early childhood training and ex- 
perience. In addition ^he carej ver received credit for the Child Care I course 
offered by the state vocational school system for daycare personnel. 

Anecdotal report 

Explanations of the specifics of scheduling and curriculum content do little 
to give the reader a feeling of what transpired on a daily basis. The following 
anecdotal report of a typical day for a preschool child is included to give the 
reader an idea of how the logistics, content, and procedures were translated in- 
to a relevant, responsive, and exciting experience for the children. 

An Instructional Day: Preschool 
Kim waits at the window of her home for the "brown van" to pick her 
up. It is 8:30 a.m. Kim sees the van round the corner and begins to put her 
coat on. By the time Gerry, the driver, who is also Kim's Reading teacher, 
honks the horn, Kim is out the door. Already in the van are Gerry, Betty (a 
teacher of the younger children), Danny, and Kisha. As she gets in the van, 
Kim notices that John is absent. She dsks Gerry where he is. Gerry explains 
that John has sore throai and his mother is keeping him home today. As 
more children are picked up, the ones already in the van shout out a 
greeting. Curtis tells everyone about a movie he saw on television the night 
before. Soon everyone joins in with stories of the previous night. Danny 
mentions that he got to stay up till 1:00 a.m. Gerry makes a mental note to 
talk tc^ Danny's molher about the importance of his getting sufficient sleep 
By 9:00, the van pulls up to the school parking lot and the children run 
into the building. They hang up their coats and go to the dining room for 
breakfast. Today's breakfast includes orange juice, scrambled eggs and 
bacon, toast, and milk. While Kim is sitting down, the second van load of 
children has arrived. Patricia, Kim's special friend, runs up to show Kin^ 
her new dress. Patricia sits next to Kim and they happily talk through 
bitMkfast. riorine, their Language teacher, joins them. As the children 
finish breakfast, they bring their dishes and utensils into the kitchen. From 
the kitchen they go to the Free Flowing Room. 

They are greeted al the door by Marge, one of the two Free Flowing 
Room teachers. She tells them that the clay figurines they had made yester- 
day are dry and that those who want to can paint them. David, Patricia, 
and Curtis ask ii they can paint. While Marge helps them on with their 
smocks, the other ciiildren, with the help of Mamie, a teacher, become in- 
volvd with c)ther things in ihe room. Kim decides that she wants to wait to 
paint until later, because she knows that soon Gerry will come to get her 
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fur a small ^roup activity. For now, Kim chooses to r together one oit her 
favorite puzzles, the circus wagon, 

As Kim finishes the puzzle, she sees Gerry at the door. Gerry calls for 
Kim, Kisha, and Charles to come with her to ihe small group Reading area. 
At the same time, Becky asks Betsy, Jessica, and Danny to go with her to 
the small group Math/Problem Solving area. The instructional day has 
begun. 

While Gerry and Becky teach their small groups, Flonne, the Language 
teacher, and the two Free Flowing Room teachers are in the Free Flowing 
Room. Florine has noticed that Tony is having trouble chc.nsing an activi- 
ty. Because this is unusual for him, she goes over to talk to him. She asks 
him if anything is worrying him. They begin to talk about a lot of different 
things. Eventually she learns that he is upset because he heard an argument 
that his parents had the night betore. Florine tries to help him understand 
the fight and lo explain that sometimes adults yell at each other when they 
are angry. 

In the Reading area, as Kim sits down, she sees the letter book she began 
the day before is at the table. ICIm miles because cutting and pasting are 
some of her favorite activities. Magazines are also laid out vi\ the table and 
Kim and the other children look through them for words that start with the 
letter "B." As they find pictures, they chet k with Gerry and then paste ^hem 
in their books. When Kim, Kisha, and Charles seem to be losing interest in 
the activity. C^terry takes some homemade alphabet cards from the shelf. 
Bec.uise all three children have the verbal label for the letters of the 
alphabet, Gerry plays a memory game with them. All of the alphabet cards 
are placed face down. The children in turn pick up one card and then 
another, tiying to iTiatch them. As in the game Concentration, the children 
have to remember where each card is. Gerry helps them to remember and 
to make associations with the letter name. 

When the game is finished, Kim asks Gerry it thi y can play the rhyming 
game. Gerry lakes out the game and the four of them throw dice and rhyme 
words that tire on ihe board. 

It is a little after 10:00 and it is time tor Kim and the others to return to 
the Free Flowing Room. T''achers Gerry and I3ecky take two more groups 
of children. Florine also ha^ a small group in the Language area. In the Free 
Flowing Room Kim goes to the art table where N4arge helps her to put on 
her smock. Atter painting her figurine. Kim washes her li<inds and walks 
over to the block area. Haiiny and lessica are there building a ( as tie with a 
road around it. Kim joins them, but soon Panny leaves because a game of 
house in the Dramatic Play area interests him more. Other children are 
playing with pegboards, working puzzles, or looking in the aquarium with 
a magnitying glass. Kim and lessica are still involved in the castle whi-n 
Kim hears Becky call her name. Marge promises lo keep the castle intact 
while Kim is out of (he room in Becky's Math/Problem Solving class. 

In Becky's an-a. Kim, Kisha, and I^avid notice thai a lot of small objects 
are on the table, Becky gives them each a large piece of string tied in a cir- 
cle. She asks Kim to put in her circle everything tfiat can carry people, 
Kisha to find tilings we can eat, and David lo find things that can hohi 
water. Kirn notices a cup near her, so she gives it to David. Once all the 
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sorting is completed, Becky asks the children for the objects back. 'Who 
has something that is glass?" "Who has something that has four wheels and 
travels on roads?" "Who has something that is round and red?" When all the 
objects are back in the box. Becky asks the children to try to remember 
some of the objects. She pulls them out of the box as the children say the 
label. Becky encourages the children to help each other and provides them 
with clues whon they are stuck. Once all the objects are put away again, 
Becky takes out a game of number dominoes. She helps the children match 
the numerals with the number of objects pictured. Soon the domino cards 
are laid out throughout Becky's area. She helps the children to clean up the 
cards and asks them if there is something special they would like to do. 
Kisha says she wants to play color and shape bingo, three cards at once. 
DdVid and Kim quickly agree. Becky is excited thai Kisha thought of a way 
to make the game harder. She gives each child three bingo cards to play 
w^th. Instead of showing them the card she picks from the pile, Becky 
makes the game harder by telling the children the color and shape. Becky 
notices that Kim is having trouble manipulating two attributes at once. 
Although able to remember the stated color, she cannot remember the sec- 
ond attribute, shape. Becky decides to work with Kim a little in the after- 
noon ^o help her. 

It is soon 11:15 and Kim, Kisha, and David go with Florine to the 
Language area. Florine has been doing a unit on family relationships. First, 
she reads them a book about an older brother, then she helps them to make 
a graph representing their own family relationships. David begins to talk 
about the things his older siblings do to make him angry. Kisha and Kim 
join in. A lively discussion ensues. By now it is 11:45 and Florine tells the 
children they can either watch Sesame Street or go back to the Free Flowing 
Room. Kisha and David go to sec Sesame Street, but Kim returns to the 
Free Flowing Room to :heck on her castle. Marge has kept her promise, it \s 
still intact. Kim decides she does not want to play with it any more, she 
checks with jessica, and they both knock it down and put the blocks away. 

It is after 12:00. All of the children go to the bathroom and then to the 
dining room. Lurch today is chicken, green beans, mashed potatoes, milk, 
and chocolate pudding for dessert. As the children finish their meal, ihey 
put their dishes away and g(^ into one of the classrooms where their cots are 
laid out. Kim is one of the last children finished. By the time she reaches her 
cot most of the other children are asleep. Those who are noi sleeping are ly- 
ing quietly on their cots, TikLiv, Louise, a teacher, stays with the children 
during their nap. I he Math/Probleni Solving and Reading teachers are 
meeting with the curriculum coordinator. The other teachers are relaxing 
over lunch. 

By 1:45 Louise wakes up everyone except Curtis, who did not feel well 
in the morning, and sends them to the bathroom. After a snack ot milk and 
cookies the children retui^n to the Free Flowing Room. Kim is in the first 
Peabody group, so she and five of the other children join Florine in the 
Language area. Kim loves P. Mooney and is glad to see him, The Peabody 
lesson (or today n>volves around animals. The children imitate animal 
sounds, label minimal pictures, and hear the story of 'Tlie Mephant That Did 
Not Know How To Listen." Atter the story Florine asks them to name the 
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aninitils that were in the story. She helps them to p.inlomime the story. 
lessicM reminds everyone of their List trip to the zoo and all the children 
become involved in relating what they aw at the zoo. Because they are ex- 
cited about the topic, Morine takes out a lar^e sheet ot paper with crayons 
and has them draw pictures of what they saw. A lot of conversation is ex- 
chan>;ed as the children discuss where they are ^oin^ to place different 
animals. Wfien the picture is finished, Florine helps them hang it up. Kim 
and the others ther return to the Free Mowing' Room. 

Mamie has taken out the rhythm instruments and passes them out to 
those children who are interested. Kim, Kisha, Patricia, and Danny go to 
the gym with Mamie to play and march with their mstrumenls. Other 
children soon join them. After Mamie has put the instruments away, Kim 
and P./ricia go over to the art table where Marge has put out some Play- 
Doh. Kim says she would rather draw, ^o Marge clears a space for her at 
the table. When Kim is finished, she takes her name caru off the sfielf to 
copy her name and then places the drawing in her cubby so she will 
remember to take it home. She joins Kisha at »:he Fine Motor area. Together 
they disassemble a take-apart car and put it back together again. 

When Kim is finished, t3ecky asks her to come to the Math/Problem 
Solving area. Inuring the morning class, tk'cky noticed that Kim was hav- 
ing trouble with remembering two attributes. In the Math/Problem Solv- 
ing area. Becky and Kim play games using two attributes. This tutoring ses- 
sion lasts only a short time, because it is now 3:30. Kim grabs her coat as 
Marge announces it is time to go outside. Curtis and two other children 
choose to stay in the Free Flowing Koom. Kim, Ki^ha. and Panny grab the 
jumprope. They have been practicing jumping diuible dutch and are anx- 
ious to show the others. Soon most of the children are gathered around 
them taking turns at jumping. 

Cierry t alls that it is alnii^st time to leave. Kim runs back to the F'ree 
Flowing Room to get her drawing and then joins the other children in the 
van, C^n the way home (ierry sings "Fhere Was An Old Woman/' Kim 
knows almost all the wortis anc' sings along with her. (ierry pulls up in 
front of Kims house and Kim runs in to show her mother her drawing. 

Medical/Health Concerns 

The intervention program included [)rovisions for routine care, health 
screeninyj; and [ollow-u[), sick and emergency care, and parent education. 

RoiniNI- CARt 

Safe and sanit.iry procedures were eslalMishe(^ ' r diapering, bathing, 
feeding, .ind laundry. \\\ch infant had ri dtiily he.iith chec' th.it included 
monitoring temperature, fooil inl.ike, .ind bowel and bl.idder function and 
chec king the body for r.ishes. In .uklition records were kept on sleeping halnts 
and irritability. IHe inf.mts' growth v\ms checked on a routine basis by doctors 
at Milw.iukee CluUlren's Hospital .uul appro^iriate imniuni/ations were ad- 
ministered. A Milwaukee C'outity Visiting .s'urse came evr ry other week lor 
routine check~ui)s and she was alst) available .it other times as needed. She 
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checked each child, provided advice, answered questions, and responded to 
the concerns of the staff, In addition, each child was provided with two well 
balanced meals a day, This was considered to be a preventive medical 
measure, 

Health screening and follow-up 

The Milwaukee Children's Hospital Preschool Vision Clinic screened each 
of the children twice before they were 6 years old. The Marquette University 
Denta) Clinic saw each child every 6 months for a check-up from age 4 on. 
When needed, the children were taken to the clinic for filling cavities or other 
dental work. Marquette University's Audiology Department screened all of the 
children for hearing pioblems. As part of a thorough medical examination 
given to the whole s imple, the children weru tested for lead poisoning. In those 
children with higli le^id levels, Milwaukee County worked directly with the 
families to find the souire of the lead. The lead levels of these children were 
monitored by Milwaukee Children's Hospital. 

As with any preschool program, we had tfie usual bouts with colds, flu, and 
contagious childhood diseases. When a child arrived at the Center sick, we 
contacted the parents and together assessed the best course of action, If the 
parents were working or unable to provide care at home, a sick area was set up 
in the school office. When possible, the child was taken home. For some 
children whose parents were unable to consistently and accurately administer 
medication, thv Center staff administered the medicine. 

In emergency care situations the child was taken to Milwaukee Children's 
Hospital. Emergency care was provided for the accidents that occurred at 
school and for injuries that occurred at home but had not been given proper 
medical attention, 

The parent coordinator and infant stimulation program supervisor worked 
with each family on medical concerns and the parents were involved with all 
follow-up medical care given to their children. Often the parent coordinator 
became the liaison between the doctor and the parents. Parents were given ad- 
vice on nutrition, first aid for cuts and bruises, care of sick children (e.g., 
avoidance of dehydration), and preventive actions (e.g., substituting water for 
orange juice when given in a bottle to put the baby to sleep to help prevent 
tooth decay). The caregivers also contacted the parents frequently to discuss 
concerns they had. 

STIMULATION EDUCATION PROGRAM 
OVERVIEW 

The intervention program curriculum was designed by Susan Harrington 
and Caroline Hoffman. The curriculum was designed to provide an environ- 
ment and a set of experiences appropriate to each individual's needs at dif- 
ferent ages. The program conceptually attempted to duplicate the quality of 
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adult-child interaction styles tnat had been identified as differentiating middle 
class from lower class families and that are traditionally associated with ade- 
quate cognitive development. Three areas of development were addressed: 
social-emotional, perceptual-motor, and cognitive-language. During the dif- 
ferent age phases cf the intervention program, different emphasis was placed 
on the area of development appropriate to the children's ages. 

During the infancy phase of the program (3 months to 10 months), the 
aduit:child ratio was 1:1 and the major emphasis was on establishing a rela- 
tionship between the caregiver and ^he child that encouraged independence 
and curiositv. During the toddler phase (10 months lo 24 months of age), the 
children were encouraged to develop an interest in persons other than the 
primary caregiver. Depending on the readiness of each individual, the 
caregiver:child ratio changed gradually from 1:1 to 2:2 to 1:3. When the 
children were approximately 18 to 24 months of age, they were grouped 
together in a transition program in which the caregiver:chiid ratio was 1:3. 

Infant and toddler stimulation centered around activities that middle class 
parents naturally engage in to teach their children and was individualized as 
much as possible to meet the needs of each child. Structure was provided in the 
form of daily activity schedules and activity sequences listed in a curriculum 
guide. This format provided basic guidelines for the caregivers, but did not re- 
quirt them lo teach tasks according to formally specified content or procedure. 

The early childhood phase of the intervention began when the children were 
about 24 months old, lasted until about 4 years of age, and was structured 
around small group activities, although the program remained highly in- 
dividualized. A wide range of activities including art, music, storytelling, 
physical training, field trips, and special events was used to address the 
children's overall development. Intervention during this phase was designed to 
emphasize reasoning and the use of receptive and expressive language in prob- 
lem solving. 

As the children grew older, more emphasis was placed on the cognitive and 
language skills that underlie school readiness. At approximately 4 years of age, 
prercading and premath components were introduced and taught by two cer- 
tified teachers. This was the most formal phase of the intervention and the one 
most similar to other well structured preschool programs (e.g., Karnes, 1973; 
Weikarl, 1972). Spontaneity and creativity were encouraged, and self-directed 
behcivior and the taking of respcMisibility for tar^k completion were reinforced. 
These factors have all been associated with an achievement press that differen- 
tiates larnilies with high functioning children from families in which children 
experience difliculty (Henderson, 1981; Werner & Smith, 1977). 

Early Infancy Program 

During the infancy phase of the progiam (3 to 10 months), the major em- 
phasis was on establishing t\ cl(v,e relationship between each infant and one 
caregiver. This began when the caregiver visited the home, watched the 
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mother care for the infant, and then worked with the infant at the home. When 
the infant was transferred to the Infant Stimulation Center, this same caregiver 
remained with the infant and provided for the infant's needs on a 1:1 basis. 
Care was also taken to establish a relationship between the infant and at least 
one other aJult at the Center to ensure the child's emotional needs could be 
met appropriately if the primary caregiver became ill or left t:te program. 

All infants entered the program when they were between 3 and 6 months of 
age and were attending the Center on a full-time basis by 6 months of age. The 
stimulation program was totally individualized at this point to ensure that 
each infant's needs, moods, and interests were cared for, The day was planned 
according to the individual infant's eat-sleep cycle, which required each care- 
giver to develop appropriate activities so that her infant could acquire new 
skills and practice those skills that had been attained. 

An infant's organization and interpretation of his/her perceptions change as 
a result ol maturation and experience. The development of perceptual skills is 
enhanced, or may be limited, by environmental factors outside the control of 
the infant. One of the major roles of the primary caregivers was to provide a 
variety of sensory experiences and to present materials in such a way that the 
child had ^^-^ opportunity to make comparisons (i.e., to allow discrimination 
between increasingly similar stimuu). 

The six perceptual areas are kinesthetic, auditory, visual, tactile, gustatory, 
and olfactory. In refining the ability Ic discriminate between stimuli, the 
following variables were manipulated by the caregiver: 

1, Kmesth:?tic: Vary the child's direction and speed of motion. Vary his/her 
position in space. Vary the stress placed on different muscles. 

2, Auditory: Vary the sounds presented in pitch, volume, location, dura- 
tion, tone, and rhythm. Pair sounds with objects, sounds with animals, 
words with objects. 

3, Visual: Vary objects by size, color, shape, position, distance, move- 
ment, and direction, 

4. Tactile: Vary play objects by texture, temperature, flexibility, and 
weight. 

5. Gustatory: Vary flavors, temperature, an(|,consistency of foods. 

6. Olfactory: Provide the opportunity to experience various odors. 
Motor skills develop concurrently with perceptual skills. Motor control 

starts with the head and proceeds in downward and outward directions: 
cephalocaudal (growth from head to foot), proximodistal (growth from the 
central body to the periphery), and growth from large muscles to smaller 
muscles. Although th<^ process ot learning to walk may take more than a yf^ar, 
development of the fundi mental skills required for this complex motor move- 
ment can be observed much earlier. As the child develops more complex motor 
skills, he/she is better able to explore him/herself and the environment to help 
refine perceptions and understanding of the world. Caregivers provided their 
infants w.th opportunities for practice in using various muscles and muscle 
groups as they gradually came under control. 
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Special emphasis was placed on verbal interactions with infants, even 
before they began to talk. All activities with infants were accompanied by 
positive vocalizations by the caregivers. Infants were encouraged to make 
sounds. The following guidelines were used to ensure that the environment 
was supportive for language development: 

1. Describe your actions to the infant during physical care (bathing, feed- 
ing) and perceptual-motor activities. 

2. Label objects important to the infant, 

3. Emphasize the pairing of specific words and actions ("up" -picking the 
child up). 

4. Listen to and respond enthusiastically to the child's utterances by touch- 
ing, smiling, or talking to him/her. 

5. Echo the child's babbling and sounds. 

6. Expand the child's vocalization (ball, big ball, Tony's ball). 

7. Respond to the child's vocalizations, so that he/she learns the com- 
munication aspect of language (ball; Where is Tony's ball?). 

In infancy, the child's understanding of his/her surroundings develops 
through physical interaction with his/her environment. Rapidly developing 
motor abilities, perceptual discriminations, and comprehension of language 
contribute to this growing understanding. Through this interaction with the 
environment, the infant determines that specific objects have names, classes of 
objects have names (toy, book), objects have certain properties (red, big, 
smooth), and actions result in reactions from both people and objects. The ex- 
lent or exact nature of the information a child draws from experiences is 
unknov/n. However, it can be assumed that his/her attempts at understanding 
the environment can be enhanced or limited by the availability and quality of 
the experiences themselves. The quality of the experience was enhc.nced by 
pairing activities that involved active exploration and manipulation of the en- 
vironment by the infant with relevant language expressed by the caregiver, for 
example: 

1. A wide variety of manipulation problem solving toys were available 
and accessible within the environment. 

2. Caregivers learned to view any situation, such as a ball rolling under 
or behind a chair, as a potential problem solving experience. 

3. Caregivers contrived problem solving situafions. 

4. Naturaiiy developing motor skills were used to expand the child's experi- 
ences. 

5. Because every activity is a learning experience lor the child, routine 
a( tivities were viewed as potential learning situations. 

6. The enviroimient itself was organized to introduce a variety of inter- 
related concepts. 

1 oddler Phase 

When the iiifants were about 12 months old, two caregivers began to work 
together and share the responsibility for their two infants because of the growing 
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interest of toddlers in persons other than the primary caregiver. By the age of 
15 months two children shared one caregiver. Between approximately 18 and 
24 months all children were grouped together in a transition program where 
the caregiveninfant ratio was 1:3. The purpose of this transition period was to 
gradually orient both the children and their caregivers to group routines as op- 
posed to the inciividual routines of the infancy phase of the program. Such 
routines as one mid-day nap, sitting next to jther children at the table at 
lunch, playing next to other children, sharing a caregiver's time, and group ac- 
tivities in a small space were introduced. 

Increased mobility and contact with other children gavr rise to conflicts 
with peers over toys and laps to sit on. Numerous inscrvio.* training sessions 
were devoted to helping the caregivers understand the soc'al development of 
the children. Positive strategies were developed for dealing with the adult- 
child and child-child conflicts typical of the toddler period. The caregivers pro- 
vided redirection, substitution, and choice as alternatives acceptable to both 
toddlers and caregivers. This approach was accompanied by verbal explana- 
tion, an important component. 

The environment was structured so that restrictions ("no-no's") could be 
kept to a minimum; potentially dangerous materials (thermometers, scissors, 
glass dishe*^ / were put in safe places, gates limited a child's access to stairways 
and tras!. cans, cribs were moved to a new room to provide more space for ex- 
ploralion, and tall metal bookcases were exchanged for two-tier shelving. 

The major emphasis of the stimulation program gradually shifted from 
social-emotional development to perceptual-motor development. The use of 
perceptual-motor skills can be observed when a child navigates through a 
room of furniture, toys, ai.d people. In order to cross the room successfully, 
children must have an awareness of their own bcxlies, a realization of the posw 
tion in space they occupy, an understanding of the spatial relationships be- 
tween their own bodies and the things surrounding them, arid the gross and 
fine motor ability required to complete the journey. 

The perceptual-motor program for toddlers emphasized body awareness, 
gross motor development, and fine motor development. The overall goal of 
the pro^'^rarn v^as to ensure that perceptual and motoric skills were practiced 
and mastered so that they could be used by the children to explore their world, 

1. Bod}/ AunvvncsH 

a. Body image 

(1) Experiencer, seeing own ima^o/image recognition 

(a) Mirrors 

(b) Pholograpfis 

(c) Slides 

(2) Imitates actions with bmiy parts 

(3) Points out parts ol body (receptive) 

(4) Labels s(Mne body parts (expressive) 

b. Body concepts 

(1) Ck»nerali/es names ot body parts (hair, eyes, nose, and mouth) to 
other people, animals, and dolls 

er|c '^i> 
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(2) As«c<:iat('> clothing* or utensiis {socks, mittens, bmsh, comb, ^nd 
spoon) with appropriate body parts 
c. Body lyiovement'posiirion in space plus spat'al relations 

(1) Hxptriences moving within different environments 

(2) Navigates obs^tack course 

(3) I^. introduced to positioi* wordj (in, on. under, over, up, down, 
next to, by), Caregiver gives child verh?l i:t:edback of his/her 
poL'ilion, 

2. Grosi, Motor Experiences 

a» ?vhiscle stren{;th and corarol 

(1) Craspin}}, Oirryinj,, relt^-jsing lar^e materials: balls, blocks, 
cartovis, and balloons 

(2) Climbing; sfcairi. fumitui'e, hills, and pillowu 

(3) Walking and running: iorward, ba kv,;ard, changing directions, 
changing; spe<id, and stop-start 

b. Cooi ciination 

(1) f.»a!ancinj> coordination of crawling;, walking,, climbing, squatting 
with feachii'g, graspinj-;, catTyi^;> leleasing, and chanjjing hands 

(2) Coordinating?; body movement with positiozi in spaco 

(a) Negotiating obstacle coti^^i^-ii, new enviroaments, eiwiron- 
mental changi^s ll'umiture rear^^an^^ed) 

(b) Chasing bubbles b^Uls, and peopk 

(3) Adapting body to physical resisMncc-. circle j^ames, twter-lctter, 
";oi)y jumper/ pullinjt^ on pUin and i^treCch ropes, puJ! toys of 
various weights ^nd resistance; pui.hing v,artons and furniture, 
<:lrYribi.ti.t; ov crawling up and do-v/n inclines 

3, Bne Wotov Experimr.es 

^i. Muscle strength, muscle control 

(1) Grasping: h\%^ c/ayoiK-, penci\s, chalk,, p:aint bju.sh, 

.rpoons, svr^il balls, FlayTJoh, ».jtic^s in sand or clay 
t/:) Squec-zlnn (strtn^^lh in f:st ^ad fiog,er j^rasp): PL?,y-Doh. shak»;^? 

toys, har'^:n(ier an<i povindiny board, smad ncisf'rnak.iair, sque«ew 

toys 

(3) )}\x\^(i\ oppo??iiion; finger f-oocls.. pi'gs in boards or clay, pwi'^Jes 
wif.h knobs, srmil objects 

(4) Hiind-w'ist actici: pourin,i!; .-i:id spiio.:'ung waler, macaroni, ^:rM 
out oi conta.'n^rs, poundinj? b^^nch. nuuiira) instruments. '!dzum, 
triaTV,k. tambourine), screw-top pla:sf.ic contiAiin^rs 

b. CoovriiniJiion 

I\Uling toyolher (hands bv.Mj'^h*' t.i cer..'t;?r oV l)odv): stringing 
h'fads, large pop bisuU cymbiils, fin^,e^ f^iays Play-Doh 

\X) Iv.»piacit^,j»; pp^rts io < lationarv object:?: .^orrn boards, porxlev, t^oi-^s 
and |:K\v;wartl pei;s ar-xi cl'^y.. ^haipe discritnmation box. shape 
LVuulbvVv, :»bi;K't.s »n conlciinevs, l.xinji lar^'e boot 

i3) St.ack:ng: table blo<*ks, boxc:;, paper and pla;^tic cups, stacking 
rins',^ 
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(4) Opening and closing: hinged containers, flip-top lid boxes, place- 
on lid boxes 

(5) Banging action: hammering toys, drum, spoons, and bowls 

By far, a child's most impressive accomplishment in the second year of life is 
the development of language. Speech appears, vocabulary grows, and 
language becomes a tool for acquiring information as well as for meeting 
needs. The toduJers interest in imitation, his/her memo^^' xid new pleasure in 
words result in much labeling. Listening to the speech of toddlers provides 
valuable information about what they comprehend and are trying to under- 
stand. "More," "that mine,' "what that," "big one," and "doing?" are phrases 
that reveal the toddler as a person beginning to deal with abstractions and able 
to use language to assert him /herself, acquire information, and even classify 
things in the world. 

The caregiver-child interaction within the environment supported language 
growth. Caregivers continued to follow the guidelines described in the infancy 
section. They translated the child's actions into words, labeled objects in the 
environment, chtini^ed the materials in the environm^^nt to increase language 
opportunities, provided children with a language model, used functional 
words frequently and appropriately ("up," "bye-bye," and "more"), and, more 
importantly, listened and responded to the children's language. 

In addition Ko the role verbal interaction played in routine activities, care- 
givers planned two formal language sessions daily. Expressive and receptive 
vocabulary development were the goals of these sessions. The children par- 
ticipated in activitiey designed to develop ykill in imitation, memory, concept 
formation, and labeKng. 

1. Imitation'. Caregivers imitate the actions and sounds of the children, 
choose actions and sounds for the child to imitate that are already in the 
child's behavioral repertoire, and serve as models for the development of 
speech aru language. 

a. Caregiver imitates child's actions or verbalizations as she interacts 
with liim/her during play activities. 

b. Caregivei' chooses >m action or verbalization the child performs well 
(crawling, banging, "mama") and encouragi s the child to imitate her 
dc tion. 

c. Carw,ivrr choc^ses actions similar to those already performed by the 
ohild and encourages the child to imitate her action. 

d. Child imitates carc.giver'o body movements, facial expressions, 
sounrl'j, words, ev<?nts ('i.'.g , talking on phone). 

e. Child imitates anolher child's actions. 

f. Chilli participates in action rhymes, action games ("ring-around-a- 
rosy/' "tollow the leader";. 

2. Memory. Memory, botn short term and long term, plays an important 
I ole in ali aspects of leurniOf^, including language learning. The toddler, 
wiih hi: s^ivMving under:>tcinding of object permanence, is able to re- 
iain more and n^ore inlr/rmation. The structure of the environment and 

^ the activities in v;hkh thf^ child participates facilitate that growth. 
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a. The child participates in games in which he/she locates objects hid- 
den within sight. The complexity of the activity is varied by the 
number of objects hidden, the number and type of objects used to 
hide the desired object, and the elapsed time between the time the ob- 
ject is hidden and the time of the search. 

b. Memory is facilitated by the repetition of pictures, books, songs, 
games, finger plays, and toys used to stimulate expressive and recep- 
tive language. Verbal sequences were repeated as long as the toddlers 
enjoyed the repetition and indicated more was desired. During 
repetitive sequences, the caregivers omitted the last word or line so 
that the toddlers would fill it in. 

c. The arrangement of the environment, clean-up activities, and 
established schedules and routines were used to facilitate develop- 
ment of memory skiPs. 

3. Vocabulary Development: Vocabulary development, both receptive and 
expressive, is a major concern of the education program for toddlers. 

a. Receptive 

(1) Children point to objects and pictures asked for by the care- 
giver. 

(2) Children follow simple directions. 

b. Expressive 

(1) The child is given time to familiarize him/herself with the ob- 
jects tc) be labeled before iie/she can be expected to be interested 
in its label. Children handle (touch, roll, bite, and squeeze) ob- 
jects while the caregiver casually labels those objects {h child 
like to handle and things and people which may have special 
meaning for him/her (e.g., his/her clothes, food, mother, and 
caregiver). 

(2) The child is provided with objects, then objects and pictures, 
then pictures to label. The experiences are repetitive; that is, 
many of the same c bjec^s and pictures are used daily, but the 
activity format is changed enough to maintain interest. 

(3) C')iluren hear caregivers use the question format "What's that?" 
or "What is he/she/it doing?" often, so they can model their 
own ltingLiag(» questions. 

(4) Children .inJ caregivers converse. Thdt is, activities are never 
so structured that the caregiver is limited to a set pattern of 
rcspuncling. 

4. Concept ForntatioH: Concept formation is, essentially, dealin), with 
abstractions. "I oddlers are capable of formulating concepts and giving 
some of therve concepts appropriate verbal labels. Caregivers provide th 
childn^n with the experiences they need to extend their developing con- 
cepts and the labels they need lo describe them. 

5. Predictive iabelin^^ Predictive labeling is the ability to predict an object's 
verbal label on the basis of previous e/perience with similar objects. It is 
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this skill that allows the older toddler, familiar with the word "shoe/' to 
label a moccasin as a "shoe" and immediately associate it with his/her 
foot. Four areas relate to this language/problem solving skill. 

a. Predictive Labeling 

(1) Visual discrimination of people, objects, and pictures. 

(2) Comprehension and/or expression of verbal labels. 

(3) Experience with the concept that a number of objects can share 
the same verbal label (shoes, caps, cups, books). 

(4) Opportunity to come in contact with new objects that fit into a 
known category. 

b. Position Concepts: Up, down, in, out, open, shut . . . 

c. Attribute Concepts: Big, little, heavy . . . 

d. Quantity Concepts: One, more, all gone, two, all . . . 

With the toddler's developing language, ability to remember, and curiosity, 
he/she is a serious student when it comes to understanding his/her world. The 
toddler is a master of exploration; he/she observes, attends, investigates, and 
discovers. He/she is able to keep a goal in mind and attempt a variety of pur- 
poseful techniques to meet that goal. The toddler is able to remember an action 
and the result of that action and can repeat the action. He/she is an explorer 
and a problem solver. 

In addition to routine learning experiences, formal learning sessions were 
planned to give the child things to explore, things to remember, problems to 
solve, and things to compare. 

1. Children were f!:iven "things to explore/' What's in it? What does it do? 
How does it work? What happens if . . .? These were the questions 
answered by children through exploration of many objects including 
music boxes, weighted rolling toys, pull toys, funnels, pots and pans, 
balls, bubbles, and balloons. 

2. Children were pven "things to remember/' Simple directions or guiding 
statements ("Can you find the ball? Get the ball.") were things to 
remember 1 or the toddler. By presenting the children with the same prob- 
lem or a similar problem with some regularity, they learned that solu- 
tions that had worked the previous day usually remained valid. Children 
learned and remembered principles that could be applied time after time, 
usually with positive results, for example, if you remove the rubber band 
from a container, it can be opened. Memory wa: also required when 
children were given tasks that required a series of steps toward successful 
completion. For a toddler this could mean problem solving experiences 
such as the one below: 

Step 1 : Child puts ball on top of a ramp. 
Step 2: Child releases ball. 

Step 3: Child follows ball visually and motorically. 

Step 4: Child retrieves ball. 

Step 5: Child puts ball on trm of ramp. 

Step 6: Child repeats the action. 
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3. Children were given "problems to solve. " Once a child was fan Hiar with 
a strategy for a particular problem, the problem to be solved was altered. 
For example, a toddler familiar with the Playschool Postal Station shape 
discrimination toy could remove the yellow cylinders and/or the red 
squares ftom the assortment of eight shapes stored in the bin and place 
them in the appropriate circle and square slots. (He/she could not yet use 
the triangle or the disc.) The familiar solution of removing the ap- 
propriate pieces, closing the bin door, placing the pieces in the slots, and 
retrieving them again was altered slightly resulting in a new problem to 
solve. The following are alterations of original problems; 

a. The colors of the cube and cylinder were reversed, 

b. The shapes other than the ^.ylinder and cube were changed, 

c. Small objects, some of which could fit through the slots, were 
substituted for the shapes in the bin. 

d. Small rubber balls replaced or were used in addition to the wooden 
cylinders. 

4, Children were given "things to compare/' An adult watching a toddler 
pick out the Life Saver from the Cheerios will not question the child's 
ability to make discriminations. Discrimination and association are 
problem solving skills relevant to the toddler. For example, with help, 
toddlers matched objects to a model when they found the other shoe, 
sock, and boot, and when they put the crayons in the crayon container 
and the table blocks in the appropriate can. Children also demonstrated 
their growing understanding of association by attempting to place 
clothing on the approj date parts of their bodies and by bringing together 
the wooden hammer on the floor and the pounding board on the shelf. 
Objects were presented in groups to further the formation of associations 
(farm animals, fire truck and station, different kinds of cars, etc.). 

Early Childhood Phase 

As the first 10 children approached 24 months of age, they were grouped 
together in one room with three caregivers. As new infants were added to the 
program and the total group of 20 were enrollrd, the duplex in which the pro- 
gram was housed became too small to meet its needs. Until other accommoda- 
tions could be found, spa.e was rented in a Salvation Army center for the 
oldest group of children. Finally, the first floor of a school building owned by 
a neighborhood church was rented. The facility had classroom space, a well 
equipped k.tchen, a gymnasium, and office space, and was located within the 
children's neighborhood. 

As the children passed from infancy into early childhood, the emphasis of 
the stimulation program gradually shifted from social-emotional development 
to perceptual-motor development and then [o cognitive-language develop- 
ment. The program became more formal and complex and the role of the 
caregiver became more like a teacher than a mother figure. Caregivers had to 
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develop strategies for handling children in small and large groups. They also 
had to develop activities that were caregiver directed and child directed and 
address the children's needs in the areas of cognitive and language develop- 
ment. 

As the stimulation program became more structured, the daily schedule 
became similar for all infants. Although there were several modifications of 
the schedule and caregiver assignments over the years, some general time con- 
siderations guided the time breakdown of the day. Breakfast, lunch, snack, 
and nap consumed 2 1/2 hours of the 7-hour day. The remaining 4 1/2 hours 
were divided into small group caregiver directed or child directed/caregiver 
supervised learning periods and free choice periods. 

Each child participated in three small group sessions designed to promote 
cognitive or language development and large group sessions for gross and fine 
motor development, art, music, and free choice activities. The small group 
cognitive-language sessions were generally part of the morning program, while 
the afternoon sessions were more flexible and often included more large group 
activities. A large group session was developed to use activities adapted from 
the Peabody Language Development Kit (Levels P ai.d II). 

Three caregivers were assigned to each classroom where the children were 
approximately the same age and at approximately the same developmental 
level. Each caregiver was trained in all areas of the curriculum but specialized 
in one cognitive-language area and was responsible for planning and operating 
one learning center within the classroom. The children rotated among learning 
centers within each classroom in groups of two, three, or four and visited each 
of the three caregivers each day. Caregivers either rotated or shared respon- 
sibilities for planning large group sessions and special events. 

The caregivers were comfortable and competent in understanding and im- 
plementing the cognitive-language cur^-i^uium, in managing the learning en- 
vironment, and in meeting the needs of groups of children. They recognized 
the limitations of the established system and were ready to explore new 
strategies. 

In response to the needs for more flexibility in programming, for vertical 
groupings, and for more opportunity for child directed activities, a Free Flow- 
ing Room was added to the Stimulation Center. One classroom contained the 
structured lear^-ing centers, while tht? Free Flowing Room was designed to ac- 
commodate all ' the children at once. The room was subdivided into a block 
area (blocks, cars, garage, animals, and people), a dramatic play area (pup- 
pets, housekeeping materials, and dolls), a nianipulative area (objects to take 
apart, puzzles, games, and pegboards), a science table (shells, magnets, rocks, 
magnifying glass, and plants), an art area (easel, scissors, clay, and crayons), 
and a reading area (books, records). 

The addition of the Free Flowing Room allowed for flexible scheduling. 
Because the room was large enough to accommodate all of the children at 
once, those caregivers assigned to one of the cognitive learning areas could 
vary the grouping of children and the length of time according to the concepts 
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and activities presented. Every morning all of the children went to the Free 
Flowing Room following breakfast. Because this Room was child directed, 
each child chose what activity he/she would like to do, for how long, and in 
what way. The caregivers assigned to the Free Flowing Room were available to 
listen, converse, read, and guide children in choosing an activity. The other 
caregivers saw each child every morning, either individually or in a group, 
picking them up and returning them to the Free Flowing Room. 

The addition of the Free Flowing Room created the needed balance of 
caregiver directed and child directed activities, pro/ided further opportunity 
tor observation and evaluation of the children's ability to utilize concepts, and 
increased the flexibility of the structure of the program to the benefit of each 
child while remaining oriented toward a cognitive-language curriculum. 

While the emphasis of the early childhood stimulation program was on the 
areas of language imd cognitive development, social-emotional and 
perceptual-motor development were also addressed. A supportive environ- 
ment was created to facilitate social-emotional development in terms of a 
positive self-concept, self-help skills, and interpersonal skills. Staff discussions 
centered around the patterns of normal social-emotional development so that 
activities could be structured to promote growth. The environment was struc- 
tured to be flexible enough to meet the range of emotional needs evidenced by 
all children while retaining the structure required to provide the sense ot 
security children need. Caregivers recognized the importance of engaging 
children in discussions about feelings, fears, responsibility, death, birth, losing 
and winning, peer problems, siblings, adults, family problems, etc. Social- 
emotional problems were identified early and addressed in a preventive man- 
ner. Knowledge of individual child differences from birth aided in developing 
flexibility in the program to meet individual needs. Frequent interactions with 
parents kept the staff aware of problems at home that could affect the child's 
development and adjustment. 

A child develops a picture c ^m/herself through interactions with others 
and the effect of his/her actions o the environment. The self-concepts of the 
children were addressed by considering the following needs: 

1. A child needs to feel important, 

a. People listen to what he/she says. 

b. People choose to be with him/her. 

c. He/she is an important member of the school. 

2. A child needs to feel competent, 

a. He/she is successful at a majority of the attempted tasks. 

b. People notice what he/she does well. 

c. Other children and adults use him/her as a resource. 

3. A child needs to feel liked, 

a. The adults around him/her like him/her. 

b. The children around him/her like him/her. 

The feelings of accomplishment derived from being ubie to do things for one- 
self is yet another building block in the establishment of a positive self-concept. 
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The self-help skills of fpeding, toileting, and dressing are basic to the devel- 
opment of the young child. As a child developed the higher level self-help skills 
of dealing with rules, protecting oneself (safety), and decisionmaking, the 
adults responded by allowing him/her more opportunity for independent ac- 
tion. 

Being sensitive to all of the clues and nuances that are involved in learning 
to get along with others in social interaction begins m early childhood and con- 
tinues throughout ones life. For most children, interpersonal skills are learned 
through trial and error as they approach peers and adults. Opportunities were 
provided for frequent peer interaction to occur. The children had been 
together since infancy and they grew up together using more and more 
sophisticated forms of interaction. A few of the children did have trouble. 
Generally, this was in the form of the exclusion of one child by a peer group. 
When this occurred, the staff attempted to determine the cause, The child was 
then helped to relate to small groups by being paired with another child for a 
special activity and by giving or telling the child something special to share 
with the group. The interpersonal skills focused upon were: 

1. The ability to join a group of children 

2. The ability to initiate an activity 

3. The ability to follow another child who is leading 

4. The ability to respect the property and territory of others 

5. The ability to share objects and activities 

6. The ability to understand the effects of one's speech or action on 
another child 

7. The ability to stand up for ones rights 

8. The ability to learn appropriate ways to settle disputes 

9. The ability to learn appropriate ways to express anger, frustration, and 
disappointment 

10. The ability to wait one's turn 

11. The ability to seek out others for playmates 

The perceptual-motor program focused on gross motor, fine motor, and 
visual motor skills. No child in the program was assessed as having a delay in 
the development of fine or gross motor skills. The stimulation program, 
through an appropriately equipped environment, time, and space in which the 
children practiced emerging skills and through frequent evaluation of their 
ability levels, simply ensured that perceptual-motor skills were developing at a 
normal rate. 

Verbal interaction among adults and children is probably the single most 
critical factor in the development of the child's facility with language. The 
stimulation program was designed to support language growfh. The caregivers 
encouraged communication for companionship, mutual problem solving, and 
pursuing interests. There were things to talk about: projects, objects, events. 
The following guidelines helped caregivers to develop an environment that 
facilitated language production, verbal interaction among children, and com- 
munication between children and adults: 
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1. Being a good listener encourages children to talk. 

a. Respond to what children are saying. 

b. Encourage children to complete their verbal messages. (Wait for 
children to express their needs verbally rather than anticipating them 
and, by doing so, cutting down on their language production. Let 
children complete their own thoughts rather than filling in the last 
words.) 

c. Reviembcr new words or phrases the child uses so that you can in- 
corporate them into other parts of the program or bring up their use 
another way. 

2. Speak to the children frequently and relevantly, 

a. Engage each child in conversation every day. 

b. Use language for conversation as well as for instruction and 
guidance. 

c. Extend children's ideas and language by conversing about related 
topics and events. 

d. Take cues for conversations from the child mther than always hav- 
ing the caregiver control and direct the topic. (Even if you have 
talked about monster movies for a week, there are always new things 
to say about any topic.) 

e. Stimulate language by providing things and ideas to talk about. 

f. Explain actions and events that occur in the school. ("We can't leave 
for the zoo because we can t find the keys to the van, That's why 
everyone is looking through coat pockets and bags.") 

g. Explore topics of interest to children. (Familiarize yourself with TV 
programs, toys, children's games. Take cues from the children about 
topics of interest, i.e., circus, fire trucks, birthday parties, monsters, 
prehistoric animals, cooking, babies, hospitals.) 

h. Know enough about each child to be able to personalize conversa- 
tions. (Know about siblings, parents, relatives, pets, clothing, family 
events and problems, neighborhood, friends, favorite toys, and 
possessions.) 

i. Extent^ children's interests and thereby topics oi conversation 
through field trips, films, books, objects, and new people. 

3. Demonstrate to the children that language is a resource thrc^^gh which 
you can gain information, share ideas, and obtain help. ("Our clock is 
broken today so I don't know if it is time for lunch yet. John, will you go 
to the kitchen and ask if it is lunch time yet?") 

a. Encourage children to initiate conversations. ("Ask Freddy what we 
made out of those cartons yesterday." "Mary, you and Lisa decide 
what story we should read today.") 

b. Teach the children to use each other as resources. ("Ask John to show 
you how that puzzle fits together.") 

c. Encourage children to resolve conflicts verbally. 
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4. Help each child to feel that he/she is competent in expressing him/herself 
through language, 

a. Make each child feel that what he/she has to say is important and 
that you value speaking to him/her. (Stop what you are doing, make 
eye contact, get to his/her level, ask follow-up questions, look in- 
terested.) 

b. Make yourself available to the child who wants to talk. 

c. Make the time to answer each question posed to you. 

d. Respond to what a child says rather than how it is said; coh.munica- 
tion is mor., important than choice of words or articulation. 

5. Encourage conversations among children, 

a. Provide opportunities for the children to talk. 

b. Learn when not to interfere with child-to-child interactions. 

In addition to the creation of a general classroom climate that encouraged 
children to use language and provided opportunities for the growth of 
language skills, sections of the day were allocated for specific types of 
language activities. In the language learning center, caregivers emphasized 
listening skills, conversing skills, vocabulary development, basic knowledge, 
and the use of language to solve problems: 

1. Listening skills 

a. Children hear and repeat songs, poems, finger plays, parts of stories, 
phrases, messages. 

b. Children follow directions in action songs, treasure hunts, and 
"Simon Says/' and in art, music, movement, or other activities. 

c. Children listen to, retell, illustrate, answer questions about, and act 
out stories. 

2. Conversing skills 

a. Children describe objects in sight: talking about their properties, 
where they belong, what they are used for, and who plays A^ith 
them. 

b. Children relate personal experiences about a common topic (bed- 
time, breakfast, siblmgs). 

c. Children answer questions about a given topic. 

d. Children ask others questions about a given topic. 

e. Children lead discussions about pictu es and objects. 

f. Children orj,anizt a group to work on a project: block building, 
making snacks, producing Gokiihcks and the Tliree Bears play. 

g. Children create .stories (teacher provides a central character or event 
and the children generate a story about it). 

3. Vocabulary skills: Children were exposed to a variety of activities that 
focused their allcntion on; 

a. Description words (fast, round, blue, skinny). 

b. Action words (jump, roll, wiggle, tell, find). 

c. Prepositions (in, on, under, near, over, on top of, between, behind) 
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d. Conjunctions (and, or). 

e. Concepts (huits, vehicles, silly things, manufacturing). 

f. Synonyms (cap/hat, large/big, pants/jeans/slacks, car/ 
automobile). 

g. Homonyms (hi/high, bear/bare, wait/weight, male/mail, sea/see, 
flour/flower). 

h. New words (monslrous, gigantic, astronaut, dinosaur). 

i. Idioms (walNto-wall carpeting, jumping for joy, tickled pink). 

4. Basic knowledge skills: Caregivers used a unit approach to information 
in whitl' children considered a variety of details about a given topic 
(family, health, traffic signs, transportation, clothing, weather. Thanks- 
giving). Through the unit approach, children gained information 
through discussions, stories, films, and com rete experiences. The related 
vocabulary was stressed. Children were given the opportunity to use the 
newly acquired information and vocabulary in activities such as sorting, 
storytelling, building related objects, and art projects. 

5, Verbal problem solving skills 

a. Critical thinking questions: 

(1) Why does a dog bark? 

(2) What do you think will happen next? What will happen first? 

(3) What belongs to the mailman? To the tt^acher? In a grocery? 

(4) What do we use a telephone for? A bag? A box? 

(5) What would you do if you lived in a tree? 

(6) How could you reach the other side of the lake? A box on top 
of a shelf? 

(7) What can we jump over? What can you hide under your bed? 

(8) Describe a dog, a bicycle, an envelope. 

(9) Where could you see an elephant? A tire truck? 

(10) What do you do before you go outside to play in the Avinter? 

(11) What makes rain? 

(12) What would you play with if you were a fish? 

b. Sentence completion: 

(1) I sleep in a I live in a „ . 

(2) Stove left the house and went ti) 

(3) A little girl can 

c. Pretending games: ,et's pretend that you are going to the roo today. 
Wha^ will you bring with you? What will you see? What sounds will 
you hear? What colors will you see? 

d. Guessing games: 

(1) I'm thinking of something that is red, has wheels and hoses. 
What is it? 

(2) I'm tfiinking of something that you can eat . . . that is a dessert 
. . . that is brown. 

(3) Is it something to eat? Is it small enough to fit in my hand? 
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e. Desci'ibing games: 

(1) Show the child an abstract design or an object without a label 
(e.g., piece of machinery) and ask him/her to describe it. 

(2) Have one child act out an animal or a movement and ask the 
other children to describe what they see. 

(3) Can you describe the largest animal you have ever seen? 

f. Predicting outcomes: 

(1) Let the children guess and discuss the outcome of stories. 

(2) Show the children pictures and ask them to guess what could 
happen next, 

(3) If 1 have some crayons, paper, glue, and scissors, what is it 
that I am going to make? 

(4) If my mother gives me a quarter and I go out of the front 
door, down the block, and into a store, what do you think I 
am going to do? 

Each day the children also participated in a large group (six to ten children) 
language activity. Most of the activities were based on the Peabody Language 
Development Kit Level P or H. The Peabody is an oral language urogram that 
is especially useful for paraprofessional teachers because of the comprehensive 
manual, int resting materials, and motivating sequenced lessons. The 
Peabody was incorporated as an integral p irt of the stimulation program, with 
minor adaptation, when the children were 2 1/2 years old. 

The Peabody program stressed overall oral language development. The 
manual included 180 daily essons made up of some 700 activities. These ac- 
tivities dealt with such thinj^s as naming, describing, matching, remembering, 
sequencing, sentence building, rhyming, listening, storytelling, and problem 
solving. Although Level P also emphasized teaching patterns of syntax and 
simple grammar, we did not emphasize this aspect of ^he program because we 
chose to program for comprehensiofi of standard English but not necessarily 
expression in standard English. 

Cognitive development was addressed through the following problem solv- 
ing areas: 

1. Or^^anizational skills: the ability to acquire, arrange, and store informa- 
tion 

2. Problem solvini^ skilh: the ability to apply the organizational skills in 
order to solve problems 

3. Preschool math skills-, the ability to imderstand and apply the concept of 
numbers 

Basic to the successful implementation of the problem solving program was 
the concurrent growth of the children's perceptual-motor skills and expressive 
language ability. The increa:sed mobility of the preschool child allows him/her 
to acquire information fr(^m the active exploration and manipulation of the en- 
vironment, from Irial and /rror problem solving strategies, and from activities 
involving relational concepts. ("My hand is too little for this mitten, but too 
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big for hat one.") The developing expressive language skills permit the child to 
ask for more information about things not understood and, in fact, to demand 
from adults concept expansion ("But why?"). 

Children progress through developmental stages that are defined by how 
the child organizes his/her knowledge. Learning within a developmental 
period is directly related to the quality, quantity, and interrelationships of the 
child's experiences. Within the problem sc ing program, the children were 
presented with experiences involving a var.. l/ of concepts and processes. The 
processes, as Piaget emphasized, are the inquiry skills or methods of operation 
through which a child gains information. Within this conte<t, the concepts are 
the content, the specific information through which the child organizes, 
defines, and differentiates among conditions in his/her environment. The 
specific goal of the curriculum was to expose the children to a variety of con- 
cepts in order to maximize their ability to solve problems. 

The organizational skills focused on the processes the child uses to solve 
problems, the type of problems solved, and the information obtained. The 
processes a child develops to organize information about his/her world are: 

1. Evaluation comparison: matching, comparing, contrasting 

2, Association: establishing connections between how to move objects, 
events, concepts 

3. Classification: the systematic arrangt-me.U of objects and concepts into 
groups or categories according to a common property or properties 

4, Sedation by pattern, property, time: the process of ordering or arranging 
a group of objects, events, or elements according to a continuum 

The concepts usually acquired by young children fall into the following 
categories: 

1. Basic knowledge: family relationships, transportation, food, animals, 
clothing, weather 

2. Color: red, blue, green, yellow, black, v hitc, brown 

3. Shape: circle, square, triangle, round, flat, "sort of round," line, point, 
curve 

4. Size: little/big, srnall/large, tall/short (taller, tallest, shorter, shortest), 
long, wide, narrow, thin, thick, fat, deeo, shallow, medium, huge, 
tremendous, tiny 

Position: high/low, top/bottom, middle, above/below, up/down, 
on/off, between, beside, behind, in front of, un<^'T/over, next to, first, 
last, before, after, left/right, near/far, close/tar, beneath, ahead of, 
center, bottom, around, here/there, beginning/end, outside, 
in(side)/out(side), on (top of), under(neath), toward, away, open/shut, 
through, next, by, forward/bad .ward, farther, farthest 

6. Amount (quantity): all, some, none, full, empty, more, most, less, least, 
many, few, same, part, whole, half, much, fewer, fewest, a lot, a little, 
all gone, cupful, truckful, spoonful, everyone, each, no ore, (just) 
enough, too much, too few, big enough, quaner, alike, pair 

7. Weight and density: heavy/light, thick/thin 

8. Properties (attribute common to all members of a class): boat-fhat, 
i-n^i-" birds-fly, drink-liquid . ^ 
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9. Other contrasting or opposing conditions: same/different, fast/slow, 
hot/cold (lukewarm), smooth/rough, hard/soft, wet/dry, happy/sad, 
night/day, light/dark, with/without, old/neH^ loud/soft, ^^irl/boy 

10. Function (relation of objects/usage of objects): lives at, has, belongs to, 
is wearing 

11. Time: early /late, tomorrow, yesterday, today, now, later, soon, 
younger/older, noon, lunch time, night/day, morning, evening, before, 
often, nap time, time to go outside, on time, a short time, a long time, 
next, days of the week, seasons 

12. Number: ordinal numbers, cardinal numbers 

Instead of j. ming the curriculum around either the developing methods of 
organization or speech content, it was felt that the curriculum should be 
organized with both goals in mind so that the children would be presented 
with an array of experiences that would further their abilities both to organize 
and to describe their environment. By beginning with a process such as 
classification and coordinating it with the concepts, one could have activities 
that include grouping objects by color, sorting pictures by shape, making 
charts of the children grouped by sex (basic knowledge), or solving abstract 
problems involving classification ("Would you see a cov* at the zoo or at a 
farm?"). The application of the organization skills needed to solve problems re- 
quires that I he child: 

1 . Be cognizant of the problem 

2. Be motivated to s. * t the pro!ih*ni 

3. Be able to organize and retritve previously learned information 

4. Be able to compare and contrast this problem (object, event, action) with 
others he/she has experienct d 

5. Be able to generalize from o ^ situation to another 

6. Be able to draw and act on vJtii lusions 

7. Be able to evaluate the effectiveness of the solution 

Within the problem solving program, the children were provided witli both 
formal and informal nipulative and verba! problems. Th;- children vveie en- 
couraged to discover all they could about objects and to lulk about their 
discoveries. 

The caregivers role was to present related problemf both i i the small group 
learning pi^^iod and throughout the day. Her goal was to help the children 
identify relevant rues, formulate strategies, and generalize the information. In 
itially, all problem solving activities included motoric and verbal components. 
As the children's language and cognitive skills developed, the emphasis shifted 
to include activities involving abstract r( asoning. 

School Readiness Component 

In the beginning thtri was no intention to toach the children to read or 
prepare »hem for school in the aiea ol mathe^natics. However, it became ap* 
parent that many ol the children were interested in learning to read and 
developing matli hkills at around 4 y^:ars of age. At this point two certified 
' Q * ers were employed and a more iormal school readi.ness component was 
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.?cldi?cl to the pro};ram Fhis component buiil upr.n the language and proble»n 
solving skills thai had t)een the bsisis of the carhor parf cl ih.i progMm. 

A variety of stiv.tcgies hdd fx'cn used throughout the pro;,'iani lo develop 
positive attitudes tov/ard loiiding. In infancy, books meant caregivers' laps and 
••ockitig chairs or, said aiiother way, iove ami app>oval. Books were -joclal 
experience for toddlers and preschoolers, as a carvgive.- and one or more 
children could go off by themseives to read. T3ooks wer^ an acceptable alter- 
native (o organized gro.ip activities and n-ere given as gifts on birthdays aiul at 
Christmas, Books gave dues to special activities like trips to The Ranch, zoo, 
park, beach, airport, or museum. CaregiveT-s and children, made books to 
record events, to relate fantiasies, or to give as gifts. Stories using the children 
themselves as characters vv<'re made into books with accompanying photo- 
graphs. 

Througlioui: the pro^M-am. emphasis was placed upon auditory discrimina- 
tion, visual uiscrimination, Mid the concepts of '^mbols, decoding skills that 
arf^ required for reading. Figure 3-1 renres-vnts the development of the-;e .skills 
from infancy thwugh apf/roximately 6 year.; c' i.ge. 

Auditory skills begin fo develop in infancy when a child hears and attends 
to a variety or sounds, picking out (discriminating) tliose that are particularly 
meaningful vo liim.' her: mother's voice, footsteps on the stairs, the sound of 
his 'her own name, the words "byL-bye." The ^oddler begins to associaK 'ords 
and objects, listens closely to sounds in words, imitates suur:ds an /ords, 
develops a vocabulary and communicates. He/she associates people, animals, 
and machines with the sound', tl ey ma! The preschool child continues to ex- 
periment with words -.a'al v/ords, non;>ense words, very loni- words,, rhyming 
word-.. 

The stimulation ptograrn provitled exposure to activ'ties and experiences 
designed to facilitate the growth of auditory discrimination and audito^-y 
memory. Caregivers planned activitii?s in which children focused on particular 
sounds (cymbal, drum, ticking), associated sounds with the things th^it pro- 
duced theui (cow mooing, water running, car honking), and replicated pitch, 
volume, and pattern of sounds and words heard Chiltirer. listened for sound- 
auk<» rhvming words and completed rhymes and played g.irnes with rhymes. 
They focused on similar mounding words (pen /pan/, listening to he.ir if they 
were exactly !he :.ame. The children hvard the caregii-er say familiar words in 
drawn-out syllable fashion (el •e-phanl) and then pu< the word i)ack together. 
They listened for certain words in rhyines and .stor -'s and then focusc'd upon 
specific letter sounds. 

Auditory memory wa' facilitate<i by Icanting songs ^nrl fmger plays and by 
playing games requiring children to <-crnemi>er increasingly complex sets oi 
directions. Children duplicated rhythmic patterns thumped out on the table, 
knees, or drums, and whimpered me:-;sag<-is to \?ne ,,vrKid,ef . 

In order to .see and cmnparo compii x visual stimul), a ciiild must call upon r 
numfx'r of specific skills, First, l.e/she must 'le able to discriminate the 
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material to be focused upon from a background of nonrelevant stimuli (figure- 
ground perception). Second, he/she must use concepts of orientation in space 
(direction) as a basis for assessing sameness or differences. Third, he/she must 
be able to look at symbols and perceive them globally (visual-closure) in order 
to facilitate the rapid visual discrimination and sight word development 
associated with the reading process. The visual analysis skills in the stimula- 
tion program were visual discrimination, visual memory, and visual-spatial 
skills. 

The emergence of symbolic representation is evident when children point 
out a shoe in a picture book when requested, get a ball from the shelf after see- 
ing one in a book, or put an inverted funnel or pan on their heads for a hat. 
The stimulation program guided and fostrred the development of this skill 
from the concrete to the relatively abstract by presenting a variety of activities 
that used objects, role playing, photographs, slides, realistic illustrations, line 
drawings, blocks, shapes, and letters to represent people, objects, actions, 
events, sounds, and words. Caregiver made story boards as well as child 
directed stories were used extensively to develop the concept that "print is talk 
written down." 

When the children were 2 1/2 to 3 1/2, their interest in letters was sparked 
by the television program Sesame Street, which most of the children chose to 
watch daily. The stimulation program picked up on the children's interest by 
using letter symbols for matching and sorting games. Name cards with each 
child's first name and photograph were introduced at that time, along with an 
assortment of alphabet puzzles and books. As a result of this early introduc- 
tion to letters, all of the children identified letter names before being intro- 
duced to the sounds associated with the letters. When letter sounds were 
paired with letter names, the children accepted the sound the letter made as 
one of its attributes, much as they understood that a cube could be referred to 
as red or large or as a house or a block. Once a child expressed interest in 
learning co read and demonstrated competency in the skills listed below, a for- 
mal reading program was begun: 

1. Visually discriminating between letters and groups of letters 

2. Identifying and discriminating sounds in words 

3. Identifying and naming at least half of the letters of the alphabet 

4. Associating a few select sounds with the corresponding letter 

5. Using sound-letter association coupled with context clues to guess 'he 
meaning of a few printed words 

o. Recognizing ov/n name in print and distinguishing it from others 

7. Having small sight vocabulary 

8. Demonstrating interest in learning to read, asking what words said, ask- 
ing how to write words 

The majority of the children expressed an interest and had developed the 
appropriate skills by about the time they turned 5, althou;;h one child began at 
3 and a few were interested by 4 1/2. The transition from reading readiness to 
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reading was a natural one. The use of story charts was expanded to encompass 
a modified version of a language approach to reading as described by Stauffer 
(1970), 

Thus, the reading program began with a language experience approach. The 
language experience approach was used to introduce the concept that reading 
is "talk written down/' to give the child a meaningful reading vocabulary, and 
to provide a medium through which the child could develop a sight 
vocabulary and learn word attack skills. The story charts aided the children in 
understanding the concept of the symbols, in introducing them to written 
words, and in teaching them to organize their thoughts into a whole. The 
following are samples of the stories, dictated by the children in the program in- 
dividually or in groups, that were used in teaching reading: 

MY FAMILY (told by a 5-year-old) 

My mother put on her new dress and her 

lipstick and get her green purse and 

then she go downtown. 
My father eat some pancakes before he 

go out to town. 

MY BABY BROTHER (told by a 5-year- 
old) 

My baby brother can move in his walker. 
He can move backwards and he can move 
forwards. 

He laughs at me and he play with me all 

the time on my mama's bed. 
He play with his toy keys. 

Over the years the focus of the reading program changed. All the children 
focused on decoding skills and language experience stories. For the oldest 
children, the emphasis on decoding skills was tangential to the language ex- 
perience activities, and very little was done with word attack skills out of the 
context of the language experience approach. As we gained some experience 
with the teaching of reading to the children and monitored the children's pro- 
gress, we placed more and more emphasis upon word attack (phonics) skills. 
The staff used Stauffer's (1970) discussion of word recognition, Durrell and 
Murphy's (1964) Speech to Print Phonics, Ginn's Pre-Readihg Skills Program 
(Wisconsin Research and Development Center for Cognitive Learning, 1970), 
and the teacher's guide to the Bank Street Reading Series (Simonton, 1967) as a 
basis for the development of the phcnic decoding program. 

When the children had established a sight vocabulary and took books off 
the shelf to look at words (not just pictureiO, we introduced the Bank Street 
Reading Series, A basal series was chosen bf. cause of the usefulness of a com- 
prehensive teacher's guide to paraprofessiona.' teachers and the extensive use of 
such basal series in the Milwaukee public sthcols. The specific basal series was 
chosen because of its initial use of language experience charts (which interfaced 
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with our existing program), colorful illustrations, urban settings, and multi- 
racial characters. 

The preschool math readiness component built upon the problem solving 
concepts taught during the earlier part of the stimulation program. These skills 
facilitated the development of number concepts. Figure 3-2 illustrates the man- 
ner in which thp concepts that underlie mathematics develop for young 
children. The formal math readiness program was developed to provide 
children with experience through which they could utilize and apply their 
knowledge of these concepts in problem solving. 



4 

Assessment of Intellectual 
Development 



The unique nature of the Milwaukee Project, in contrast to previous 
longitudinal studies, is reflected in the research design. Specifically, the 
Milwaukee Project attempted to coordinate subject selection and a prescribed 
treatment to allow the development of a particular group of children to be 
evaluated longitudinally in response to that treatment and in comparison to a 
control group. 

The investigation's concern with prevention gave emphasis lo those aspects 
of cultural-familial or sociocultural mental retardation associated with devel- 
opment. The assessment protocol was designed to achieve two major goals: to 
evaluate the effects of altered experience upon the intellectual and cognitive 
development of the experimental group by compari'son with the control group 
and to study development as a continuous process through a variety of meas- 
ures. Our particular concern was with the child/s developing awareness about 
and organization of his/her environment. Therefore, we centered evaluation 
around cognitive and social development in terms of the effectiveness of infor- 
mation processing and interactions with the environment. 

The specific measures selectpd were within four areas: standardized 
measures of intelligence (i.e., IQ) (also used in maternal selection), a series of 
learning measures of patterns and strategies utilized by the children in discrete 
learning situations, language measures of comprehension and production 
ability, and social and personality measures of the child in social interaction 
with his/her mother. 



ASSESSMENT 

Standardized assessments of cognitive development were conducted for each 
child at regular age intervals from infancy through early childhood. Control 
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and low risk contrast children were transported to the Infant Stimulation 
Center for testing on a schedule identical to that used for testing experimental 
children. 

The standardized testing of neuropsychological and intellectual develop- 
ment during the intervention phase of the project was conducted primarily by 
a single project examiner who was not involved in any aspect of the educa- 
tional program. To assess possible examiner bias, examiners having no other 
contact with the children or any other part of the study were brought in during 
the latter part of the intervention program and when the children were in 
school to test the children "blind/' en masse, in a neutral setting. These psy- 
chologists had no prior relationship with the program and were recruited from 
private practice and the school systems of Milwaukee and Chicago. The exper- 
imental and standardized tests of language comprehension and production, 
measures of problem solving and learning strategies, and measures of mother- 
child interaction were made at regular intervals from 18 months through 120 
months of age by specially trained research staff. In all cases, scores for the 
groups were cumulated according to a birthday formula, that is, an 
individual's test score closest to the reporting age for the group was used so 
that each mean performance data point reported represented essentially age- 
equal children. 

Assessment During Intervention 

The Gesell Developmental Sched ules (Gesell & Amatruda, 1947) were ad- 
ministered to each in5ant every 4 months from 6 through 22 months of age. 
The Stanford-Binet Test of Intelligence, Form L-M (Terman & Merrill, 1960) 
was administered at 3 to 6 month intp^-^^^iU from 24 through 72 months of age. 
The Wechsler Preschool and Primary Scale of Intelligence (WPPSI) (Wechsler 
1967) was administered at approximately 48, 60, and 72 months of age, allow- 
ing comparison of intelligence scores derived from two different instruments. 
It also allowed separate analyses of verbal and performance components of in- 
tellectual development in the later stage of intervention. In the summer just 
prior to entering first grade, tach experimental, control, and low risk contrast 
child was given the Metropolitan Readiness Battery, Form A (Hildreth, Grif- 
fiths, & McGauvran, 1969) to asst'ss school readiness at the end of interven- 
tion. 

Follow-up Period 

Assessments of the intellectual development of children were made each 
year through the first 4 years of school and three aaditional assessments were 
made by the time the children finished eighth grade. Qualified examiners were 
hired each year to administer the Wechsler Intelligence Scale for Children 
(WISC) (Wechsler, 1949) to all experimental, control, and low risk contrast 
children at neutral sites. Examiners were given only the child's first name and 
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r^n identification number to maintain anonymity in terms of group member- 
ship. 

An informal assessment of general academic and personal adjustment to 
school was gained from school records of the number of children who repeated 
a grade, the number who received special and exceptional educational 
assistance each yeai, and conduct reports. Standardized assessments of 
achievement were conducted each spring using the Primary I Battery (Grade 
1), Primary II Battery (Grade 2), or the Elementary Battery (Grades 3 and 4) of 
the Metropolitan Achievement Test (Durost, Bixler, Wrightstone, Prescott, & 
Balow, 1970) administered individually by project staff. Scores for thoce tests 
administered on a group basis by the schools were collected from their school 
records and used for missing data and for data beyond the fourth grade. 



ANALYSIS PROCEDURES 

Estimates of the level of sophistication in cognitive skills for experimental 
and control children were made at various points between early infancy and 
school age in terms of their MA. The Gesell Developmental Schedules used to 
assess neuropsychologic maturity during infancy provided MA scores in four 
different areas of functioning. Scores from the four schedules were averaged to 
provide a performance mean MA for infants at each assessment. MA levels for 
Stanford-Binet, WPPSI, and WISC assessments were estimated using the equa- 
tion: MA = (CA X IQ)/100 (Jensen, 1982). The MA level for control children 
could then be compared to the MA level for the experimental children as a 
measure of developmental delay (Zigler, 1969). 

Gesell MA scores were converted into DQs to provide a measure of the rate 
of cognitive development comparable to IQ scores from the Stanford-Binet, 
WPPSI, and WISC by dividing the performance mean by the child's chrono- 
logical age and multiplying by 100 (Knobloch & Pasamanick, 1974). Statistical 
analyses concentrated jn differences in the patterns of DQ and IQ scores for 
experimental and control children across time rather than single point or pre- 
post comparisons. Data collected for low risk contrast children are reported 
but were not included in analyses because of the small sample size (n — 8). 

A two sample multivariate regression or profile analysis procedure based on 
the model outlined by Timm (1975) and by Morrison (1976) provided tests of 
three hypotheses: parallelism -a test of no interaction between groups and 
assessments across time, time -a test of differences between assessn;ents 
across time for the combined experimental-control groups, and groups -a test 
of differences between the profiles of performance for the two groups across 
time. When the parallelism hypothesis was rejected, the time hypothesis was 
analyzed separately for each group using a one sample profile analysis pro- 
cedure. Major emphasis was placed on comparisons of group profiles of per- 
formance across time, but Bonferroni-Dunn multivariate confidence intervals 
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were constructed as a conserv^ative test for grov differences at individual 
assessment points when such comparisons seemed informative. 

Morrison (1976) cautions that tests of the time and groups 
hypotheses "have no meaning" (p. 154) when there is a group assessment in- 
teraction. However, the meaningfulness of such hypotheses is dependent upon 
the nature of the data set rather than statistical limitations. For data sets in this 
investigation, the time hypothesis was tested separately for each group when 
parallelism was not found as suggested by both Morrison (1976) and Timm 
(1975). The groups hypothesis was tested usiii^ d multivariate procedure as 
outlined by Timm (p. 242). 

In order to use the profile analysis statistical package (Dixon, 1983), it was 
necessary to substitute for missing data. Estimates of missing values were 
based on the average or general score (G-score) for a particular data set or on 
the average deviation of an individual's scores from group means at other 
assessment points when the G-score was inappropriate. 

A number of different instruments were used to assess the level of 
sophistication in cognitive skills in this longitudinal investigation. Although 
scores from different tests used to assess intellectual development may be ex- 
pected to be similar, caution must be used in making inferences about the com- 
parability of performance levels across instruments (Flynn, 1984; HiltOi. & 
Patrick, 1970; Jensen, 1982; Sattler, 1982). While scores from different stan- 
dardized intelligence tests tend to represent the same construct and are general- 
ly correlated within the range from .67 to .77, it is possible for absolute IQ 
levels for individuals on different tests to vary considerably. Correlation coef- 
ficier ts are independent of the means of the distributions entering into their 
computation. They reflect the stability of an individual's standing within a 
giuup on two tests, not the stability of absolute score levels (Jensen, 1982; Mc- 
Call, 1976). Performance level discrepancies across tests may represent dif- 
ferences in content or in standardization samples and procedures rather than 
differences in ability levels. Separate analyses were therefore performed for the 
profiles of multiple assessments made witt^ each instrument. 

1 he only appropriate comparions of absolute IQ levels are those among ex- 
perimental, control, and low risk contract children in this investigation. Cau- 
tion must be used when comparing the results in this report with scores for 
middle class children or children in other preschool intervention programs. 
The 1960 norms for the Stanford-Binet (L-M) and the 1949 WISC were used in 
this investigation, and scores reported are not directly comparable with scores 
derived from the revised 1972 Stanford-Binet norms or 1974 WISC R norms. 
Flynn (1984) noted that the absolute levels c IQ scores from the more recently 
standardized tests are substantially lower than those derived from older ver- 
sions of the tests. It is possible to rescore the Stanford-Binet data using the 
1972 norms, but this was purposefully not done to emphasize the necessity of 
concentrating on the magnitude of differences between the matched groups 
within this investigation. 
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GESELL DEVELOPMENTAL SCHEDULES 

In the first 24 months of life, the measurement schedule was largely 
restricted to data gathered on the Gesell Developmental Schedules (Gesell & 
Amatruda, 1947) and emerging vocalizations. The number of children tested 
at 6 months of age was less than half of each group and the results were not in- 
cluded in the analysis of the comparisons between groups. An attempt was 
made to administer the Gesell Developmental Schedules to each infant in the 
project within 1 week (plus or minus) of the time they reached the ages of 6, 
10, 14, 18, and 22 months. However, assessment of infants, particularly in the 
early months of the project, was not easily completed for a number of reasons: 
Some infants were uncooperative in testing situations and were deemed 
untestable until sufficient rapport could be developed; infants often experi- 
enced illnesses that interfered with or precluded testing on the relatively strict 
schedule; and contact with control and low risk contrast families was less con- 
sistent than with experimental families, as families in these neighborhoods 
often moved without providing forwarding addresses. 

The children's Gesell scores were submitted to a multivariate profile 
analysis computer (BMD 11 V) program. The design format is a {p x q) fac- 
torial in which p = groups = 2 and ^7 =^ CA test intervals = 4. No data were 
collected for one subject from the control group at any time point so the 
analysis was limited to experimental — 17 and control = 17 subjects who par- 
ticipated throughout the preschool intervention. Column means were 
substituted for missing data points on the four Gesell Schedules to complete 
the data set for computer analysis and these are also reflected in the data for 
DQs. We have analyzed four and not five Gesell Schedule time points because 
the statistical requirement that observations per column equal at least nine for 
both the experimental and control groups was not met for the 6-month Gesell 
data. We tested the null hypotheses that: the segments of the experimental and 
control regression curves are parallel, there is equality of conditions, and the 
group means are similar. 

Gesell Developmental Quotient 

An overview or summary of performances across the first 2 years of the in- 
tevention program was gained from a comparison of the DQs between groups. 
The Gesell DQ (Gesell & Amatruda 1947) uses the Performance Mean as an 
MA equivalent. This also provided a measure that would be continuous with 
the Stanford-Binet IQ assessed after the Gesell. The Performance Mean is a 
child's average of performance on each of the four separate schedules that 
make up the Gesell test of development. Table 4-1 presents the mean DQ per- 
formance for the experimental and control children between 10 and 22 months 
of age derived from the lY^formance Mean of the Gesell Schedules. 

Profile analysis of these data identified a significant group x age interac- 
tion, f (3, 30) — 7.46, p < .001, for DQ scores. Separate analysis of DQ scores 
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Table 4-1 Mean Gesell DQ and Stanford-Binet IQ Scores for Experimental, Control, and Low Risk Contrast 
Children from 10 Months Through 72 Months of Age 



Experimvutal 



Control 



Low Risk Cofttrast 



Months 




SD 


Range 


n 




SD 


Ranp,e 


n 




SD 


Range 


n 


Gesel! DQ 














- - 












10 


117.28 


7.41 


102.50-135.00 


17 


112.48 


20.46 


67.50-138.75 


11 


111.46 


16.57 


90.00-133.75 


6 


14 


119.41 


11.36 


102.68-139.29 


12 


109.96 


20.65 


66.0'.'-150.00 


13 


113.14 


12.61 


96.43-133.93 


7 


18 


1 18.29 


1 1 .90 


95.14-150. 00 


15 


100.58 


11.08 


77.78-112.50 


12 


1 18.97 


18.96 


93.75-150.00 


7 


22 


123.55 


14.18 


102.27-150.00 


16 


98.09 


12.63 


68.18-112.50 


14 


115.34 


23.76 


98.86-160.23 


6 


Stanford-Binet IQ 


























24 


124.60 


11.73 


91.00-1.3^1.00 


15 


96.18 


10.21 


64.00-109.00 


17 


109.29 


19.04 


80.00-138.00 


7 


30 


123.59 


11.19 


96.00-137.00 


17 


94.39 


9.38 


75.00-117.00 


18 


113.13 


20.73 


80.00-149.00 


8 


36 


126.18 


<5.38 


107.00-137.00 


17 


93.67 


10.00 


76.00-120.00 


18 


112.13 


19.74 


80.00-149.00 


8 


42 


125.29 


7.14 


105.00-135.00 


17 


95.17 


9.43 


80.00-122.00 


18 


113.25 


18.11 


87.00-147.00 


8 


48 


126.00 


5.92 


113.00-136.00 


17 


95.72 


11.13 


80.00-123.00 


18 


118..'>9 


27.13 


86.00-170.00 


7 


54 


121.47 


8.54 


105.00-144.00 


17 


93 39 


10.07 


79.00-119.00 


18 


107.00 


13.08 


86.00-120.00 


6 


60 


117.<?4 


7.47 


107.00-135 00 


17 


92.67 


11.83 


75.00-118.00 


18 


107.63 


16.45 


81.00-128.00 


8 


66 


120.82 


9.72 


107.00-1.39.00 


17 


91..;6 


11.08 


7^.00-112.00 


18 


108.43 


23.34 


87.00-141.00 


7 


72 


119.24 


9.40 


103.00-142.00 


17 


8b. S9 


12.54 


69.00-^112.00 


18 


108.75 


14.87 


94.00-132.00 


8 
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for experimental children indicated there was no change in their rate of 
development across the infancy period, but the decreasing rate of development 
for control children evidenced by a decline in DQ scores from 10 through 22 
months of age was significant, F (3, 14) = 8.35, p < .001. Bonferroni-Dunn 
confidence intervals indicated the difference in rate of development for these 
two groups of children became statistically significant (-6.72< > 25.62, p < 
.05) at 14 months of age. By 22 months of age, the mean difference in 
developmental level was 26.8 points, which suggests that control children were 
developing psychoneurologically at approximately three-fourths the rate of 
experimental children. 

The differential in the course of early development between the experimen- 
tal and control groups can be seen more clearly when the Performance Mean at 
each of the monthly testing sessions is plotted as a deviation in months from 
the monthly norms. In Figure 4-1 it can be seen that development for the ex- 
perimental and control groups is reasonably comparable at 10 months, where 
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Hgure 4-1. Comparison of low Risk Contrast, Fxperimenlal and Control Groups' Performance 
Mean Deviation from Norm Scores on the Gesell Developmental Schedules 
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both groups perform about 1 1/2 months above the norm. But by 14 months, 
th - experimental group's performance continues to improve, especially in com- 
parison to the control group's performance, After 14 months, the experimental 
group continues to increase and gains nearly twice as many Gesell Schedule 
developmental months betv/een 18 and 22 months as they did between 10 and 
14 and betw^een 14 and 18 months. After 14 months, the performance of the 
control group falls away and at 18 months their mean group performance is 
normal (0 deviation). At 22 months, the experimental group is 5.18 months 
ahead of the developmental norm while the control group is 0.42 months 
below the norm. 

In the following table (Table 4-2), the mean performance data for the ex- 
perimental, control, and low risk contrast groups are presented for each 
schedule, including the Performance Mean. The Performance Mean was used 
to calculate the mean DQs for each group presented in the table and to derive 
the deviation in normative performance illustrated in Figure 4-1 as the average 
deviation from the normative age group for the experimental, control, and low 
risk contrast groups. 

The human organism was regarded by Gesell as a complicated action 
system that demonstrates different aspects of growth as it matures. The Gesell 
Developmental Schedules are tests of infant neuropsychologic maturity. An 
infant's behavior is assessed in four basic areas and the pattern of responses is 
compared with a normative sample's patterns: 

1. Motor capacities of infants constitute the natural starting point for 
estimates of their maturity and include both gross bodily control and the 
fine motor coordinations. Tests of motor behavior assess the infarii's 
postural reactions, head balance, sitting, standing, creeping, walking, 
prehensory approach on an object, and grasp and manipulation of the 
objec*^ and compares them with normative patterns. 

2. A child's growth in resourcefulness in relationship to normative patterns 
is measured through assessment of adaptive behaviors represented by the 
fine sensorimotor adjustments to objects and situations. These include 
coordination of eyes and hands in reaching and manipulating, the ability 
to utilize motor capacities appropriately to solve practical problems, and 
the ability to adjust responses to simple problem situations. 

3. Language behavior for infants centers first on the inarticulate vocaliza- 
tions and vocal signs that precede words, and then on the use of words, 
phrases, or sentences as the child matures. Language behavior is broadly 
defined to cover all visible and audible forms of communication, 
whether by facial expression, gesture, postural movements, or simple 
vocalizations and includes mimicry and comprehension of the com- 
munication of others. 

4. Personal-social behavior reflects the infant's reactions to the culture in 
which he/she lives. However, the patterning of this behavior is fun- 
damentally det;^rmined by intrinsic growth factors. This aspect of 
growth is stibject to the most individual variation, but basic neuromotor 
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Table 4-2 Mean Performance on the Gesell Developmental Schedules for the 
Experimental; Control and Low Risk Contrast Group Children 



6 Months 10 Months 14 Months 18 Months 22 Months 





Mean 


SD 


Mean 


SD 


Mean 


SD 










Motor 
























Experimental 


7 AQ. 




0.69 


12.19 


0.97 


17.21 


1.68 


22.70 


2.65 


27.53 


3.76 


Control 
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4. /o 


TA 
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CIO 

5.10 


Adaptive 
























Experimental 


O.DO 




0.72 


11.96 


0.88 


17 03 


1.73 


21.50 


1.96 


26.41 


3.44 


^Ul 111 Ul 


0.0 1 




U.44 


1 1 

1 l.ZZ 


1 71 
l./l 


1 5 ni 
10. 


Z,04 
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l/.oJ 


1.95 


20.77 


2.75 


I ow Ri^lc 


7.48 




1.75 


10 01 




14 ft^ 

14 ,00 


n 0*^ 


90 01 


0 ^0 


zo.UU 


3.37 


Language 
























Experimental 


7 40 




0.91 


10.62 


1.63 


15.72 


1.34 


19.97 


3.22 


26.98 


3.87 


Control 






1 04 


0 oft 


1 ft*) 

1 .OJ 


1 4 09 

14, VZ 


9 70 
z./v 


10. Oo 


/.U4 


20.08 


2.34 


Low Risk 


7.2S 




0.98 
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1.25 
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10 o'i 
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Perform, Mean 
























Experimental 


/.17 




0.83 


11.73 


1.18 


16.71 


1.63 


21.29 


2.52 


27.18 


3.76 


Control 


6.20 




0.78 


11.25 


1.83 


15.39 


2 80 


18.11 


2.08 


21.58 


2.96 


Low Risk 


7.94 




1.58 


11.15 


1,51 


16,25 


1.79 


21.43 


3.60 


25.60 


4.88 


^Atmple Size 
























Experimental 




8 




17 




12 




15 




16 




Control 




5 




11 




13 




12 




14 




Low Risk 




4 




6 




7 




7 




6 





development will determine the limits within which normal cultural in- 
fluences and social conventions will be reflected in the child's behavior. 
Performance on each of the schedules was compared among groups and sub- 
mitted lo separate profile analysis. 

Gesell Motor Schedule 

The profile analysis for Gesell Motor scores indicated that the null 
hypothesis should be rejected because the experimental and control regression 
curves are. not parallel f(3, 30) 9.86, p < .01, and there is a (group X age) 
interaction. When the rxperimental and control scores were considered 
together, there was a significant change over time, f(6, 60) « 34.30, p < .01. 
The Hotelling P statistic reveals that, overall, the experimental and control 
means are different {p< .001). However, f-test results show that experimental 
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versus control differences do not begin until 14 months and continue at the 
18- and 22-month test intervals. 

Gesell Adaptive Schedule 

This analysis revealed that for the Gesell Adaptive Schedules there is a 
(group X age) intersction in that the experimental and control regression 
curves are not parallel, F(3, 30) = 9.19, p < .01. The multivariate across time 
Ho (hypothesis) was rejected, f(6, 60) = 39.28, p < .01. When the four time 
points are considered overall, experimental and control m.ean scores are dif- 
ferent (Hotelling T^: p<.001). This experimental versus control difference 
results from performance at 14-, 18-, and 22-month test intervals for which 
univariate f-test results were significant (p < .01). 

Gesell Language Sch<>dule 

The experimental and control regression curves for ihe Language Schedules 
are not parallel, f(3, 30) = 10.04, p < .01, a finding indicating that there is a 
(group X age) interaction. When the experimental and control scores are con- 
sidered together, there is significant chanj^e over time, f(6, 60) =48.04, p < 
.01, The experimental and control means, overall, are different (Hotelling T^: 
p < .001). Univariate f-test results show that significant (p < .001) experimen- 
tal versus control differences exist at 18 and 22 months, but not at 10 and 14 
months. 

Gesell Social Schedule 

Profile analysis results reject the null hypothesis of parallelism, f(3, 30) = 
4.99, p < .01, indicating that there is a (group X age) interaction. There is a 
significant change in performance over time, f(6, 60) = 43.89, p < .01, when 
the experimental and control scores are considered together. Overall, the ex- 
perimental and control means are different (Hotelling T^: p < .01), but the 
univariate f-test results show that experimental versus control scores are 
significantly different (p < .001) only at the 22-month test interval, that is, 
there are no significant experimental versus control differences on the Gesell 
Social Schedule at 10, 14, or 18 months. 

A summary ol: the analysis of the performance data tor the Gesell Schedules 
indicates that the experimental and control regression curves are not parallel 
and that when the experimental and control scores are taken together, there is 
significant change in performance over time. These statistical conclusions con- 
firm that the positive slope fo the experimental curves (on all four schedules) is 
steeper than the increase for the four control curves. Overall, experimental 
versus control mean Gesell performance is different, but experimental versus 
control differences do not begin until 14 months on the Motor and Adaptive 
Schedules, until 18 month on the Language Schedule, and until 22 months on 
the Social Schedule. Thli^ experimental versus control Gesell differences on 
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the Motor and Adaptive Schedules precede experimental versus control dif- 
ferrnces on the Language and Social Schedules. 

The comparative course of each aspect of early development for the ex- 
perimental and control groups can be seen when the means at each uf the mon- 
thly testing sessions are derived as a deviation in months from the monthly 
norms. Table 4-3 lists the mean deviation from age growth norms on the four 
Gesell Schedules. 

Table 4-3 Mean De* .don from Age Growth Norms for 
Experimental, Control, and Low ;<isk Contrast Groups 
on the Gesell Developmerlal Schedules 



Af^e {Mouths) 





6 


10 


14 


18 


22 


Motor 










... ^ 


Experimental 


1.48 


2.19 


3.21 


4.70 


5.53 


Conlrol 


0.41 


2.48 


1.22 


0.12 


0.56 


Low Risk Contrast 


2.33 


1.50 


1.86 


4.40 


4.26 


Adaptive 












Experimental 


0.58 


1.97 


3.03 


3.50 


4.41 


Control 


-C.39 


1.22 


1.C3 


-0.47 


-1.23 


Low Risk Contrast 


1.48 


0.91 


0.t)6 


2.91 


3.00 


Language 












Experimental 


1.40 


0.62 


:.72 


1.97 


4.98 


Control 


O.PO 


-0.02 


0.92 


-1.32 


-1.92 


Low Risk Contrast 


1.28 


0.26 


2.33 


1.93 


0.00 


Persoml'social 












Experimental 


1.20 


2.13 


2.89 


3.00 


5.81 


Control 


-O.M 


1.32 


2.39 


2.09 


0.92 


Low Risk Contrast 


2.70 


1.83 


3.2b 


4.41 


6.26 


Performance Mean 












Experimental 


1.17 


1.73 


2., I 


.^.29 


5.18 


Control 


0.20 


1.25 


l..^P 


0.11 


-0.42 


Low Risk Contrast 


1.93 


1.15 


2.25 


3.43 


3.60 



It is appar*>nt that the greater strength on the nonlangaage related schedules 
precedes the strengthening that occurs in the latter hair of the second year of life 
in language and social si »lls ana is perhaps more revealing of the benefits of the 
early infant program. Whether the divergence of the group would occur in a 
similar fashion had the infant program not begun as early as it had might be 
answered by inferring from a comparison of the differential in developmental 
advances apparent on the various schedules at different levels. In other words, 
early peformance gains arc foundational strengths upon which subsequent 
development depends. The comparison with the control group iS revealing 
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in that it is at 14 months that the control group pertormance does not continue 
to advance as migiit be reasonably anticipated based on their 10 to 14 month 
language and oeisonal-social performance. Neither language nor adaptive per- 
formance develops to the comparable performance levels of the experimental 
group — two particular advantages ihat were fundamental as represented in the 
infant curriculum. 

Tn summary, the Gesell data are comparable for both groups at 10 months 
of age, but the lack of growth on the adaptive and language schedules by the 
control group contributes heavily to the decline in developmental performance 
after the 14-month session. The experimental group showed relative strength 
early in their performance on the motor and personal-social schedules. The 
control group's performance decline on the adaptive and language schedules 
together with the experimental group's growth puts the experimental group 
nearly 6 months ahead developmentally. 

Liw Risk Contrast Group Gesell Comparisons 

The small sample size for the low risk contrast group requires caution in 
drawing conclusions. However, important information can be gained in com- 
parisons with conservative interpretation. 

The Gesell Schedules were administered to the low risk contrast group ac- 
cording to the children's birthdates at the 6-; 10-, 14-, 18-, and 22-month 
levels. As previously noted, our contact with families in the beginning was less 
than consistent. Only four children were assessed at the 6-month testing 
because we lost contact with three families, one child was past the testing age 
when contacted, and one child was sick. This situation improved by the 
10-month testing, where contact was reestablished with two families, but one 
child was ill during this period and another child was out of town at the time. 
By 22 months, two additional families moved and were not rephced in the 
study. Table 4-2 lists the means and standard deviations of performance on the 
Gesell Schedules across the testing sessions. Performance Means were con- 
verted into DQs so that this early performance could be compared to develop- 
ment assessed through standardized measures of intelligence. Comparisons 
were made between the low risk contra^^t and experimental group DQ scores 
and the low risk contrast and control group DQ scores. 

In general, it seems that th» ^er ormance levels for the low risk contrast and 
control groups are similar at the 10- anH 14-month Gesell Schedules. In those 
periods where significant differences were identified the experimental group 
demonstrated superiority. Both thr experimental and low risk contrast groups 
were consistently superior to the cnntrol group after the 10-month assessr lent. 

The comparative performance of the three groups is more clearly 
demonstrated when mean scores are derived as deviations in months from 
monthly norms. Deviation scores for all three groups on each schedule are 
listed in Table 4 3. These scores demonstrate that the low risk contrast and ex- 
perimental groups are consistently ahead of the age group norms for the Gesell 



ERIC 




4. Intellectual Assessment 



Schedules, while the control group falls below age group norms on the Adap- 
tive and Language Schedules. The low risk contrast group also demonstrated a 
surprisingly slow growth pattern on the Language Schedule compared with the 
experimental group, especially at 22 months. The experimental groups 
substantial superiority on this schedule m«iv be accounted for by the emphasis 
on language development in the intervention program. 

By 22 months of age, the experimental g^oup is well ahead of age group 
norms on all schedules and the low risk contrast group is ahead of age group 
norms on all but the Language Schedule. On the other hand, the control group 
is below age group norms on the Adaptive and Language Schedules and less 
than 1 month ahead of age group norms on the Motor and Personal-social 
Schedules. 

The overall developmental progress of the three groups up to this point is 
most clearly demonstrated by their Performance Means, which are listed in 
Table 4-2. As can be seen, the low risk contrast group and the experimental 
group are consistently superior to the control group except at the 10-month 
assessment, where the control group Performance Mean is greater than the low 
risk contrast group Performance Mean. Figure 4-1 illustrates the deviation 
from age group norms of Performance Means for the three groups. The control 
group is never more than 1.39 months ahead of the age group norms and at 22 
months is 0.42 months below age group norms. On the other hand, the low 
risk contrast and experimental groups are both well ahead of age group norms 
at each assessment period 

At 10 months of age, the mean MA levels for children in all three groups as 
measured by the Performance Mean Gesell Developmental Schedules were 
relatively similar and well above their chronological ages (see Table 4-4), The 



Table 4-4 Mental Age Levels for Experimental, Control, and Low Risk 
Contrast Children from 10 Through 72 Months of Age 



Age in 
Months 




Gesell 






Stanford-Binet 




E 


C 


LRC 


E 


C 


LRC 


10 


11 73 


11.25 


11.15 








14 


16.72 


15.39 


15.84 








18 


21.16 


18.10 


21.41 








22 


27.18 


21.28 


25.38 








24 








29.89 


23.08 


26.23 


30 








37.07 


28.30 


33.94 


* 








45.46 


33.72 


40.37 


42 








52.62 


40.01 


47.57 


48 








60.48 


45.95 


56.78 


54 








56.59 


50.43 


57.78 


60 








70.76 


55.60 


64.58 


66 








79.74 


60.43 


71.56 


72 








85.85 


62.56 


78.30 
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MA level for experimental children was less than Vi month higher than the 
MA level for control children at this point. However, by 22 months of age 
there was a 5.90 month MA difference between these two groups, a difference 
that became progressively larger with increasing age. Experimental children 
maintained a relatively constant rate of development across the infancy period 
with the exception of a rise at 22 months of age that was due primarily to in- 
creased sophistication in skills measured by the Language Schedule of the 
Gesell. Low risk contrast children demonstrated a small but steady increase in 
the rate of development across infancy, which reflected better performance on 
all four Gesell schedules. The progressively larger delays in development with 
increasing age demonstrated by control children reflected slower development 
in all four areas of neuropsychologic functioning, but deficiencies in fine 
motor and adaptive functioning were the most substantial. 

In summary, the performance of the low risk contrast and experimental 
groups is comparable and considerably in advance of the control group by 22 
months of age. We believe this is a demonstration of the importance of the 
mother in creating a positive, supportive psychological microenvironment for 
the child that encourages intellectual curiosity. In the case of the experimental 
children, this microenvironment was supplied in the form of an intervention 
program designed to serve the same function as the microenvironment provid- 
ed naturally by the high functioning, low risk contrast mothers. Because all 
children resided within a physically impoverished, low SES, depressed census 
tract of the same city, the cause of these performance differences seems to be 
attributable to factors other than povery per se. 

The low risk contrast children show a lack of language growth at 22 
months, while the experimental children demonstrat? a substantial surge in 
language performance at this age. We believe th's accelerated performance by 
the experimental children is a strength resulting from the heavy emphasis on 
language skills in the intervention program, which later supports high perfor- 
mance on the Stanford-Binet test of inteiiigence. This instrument is rather sen- 
sitive to verbal performance and, as language gains by these children con- 
tinued, their IQ scores reflected the dominance in this area. This accelerated 
language performance was also rejected on the various language tests that 
were used across the preschool years (see Chapter 6). 



Standardized measures of intelligence have been the traditional method of 
comparison between group.s. They arn, for the most part, the only consistent 
and continuous measures used between research laboratories and within longi- 
tudinal investigations of development. They are the major basi^ of comparison 
between our target children and the cohort from the previous generation (re- 
ferred to as high risk contrast) that we sampled in our original survey. Recall 
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that the expected intellectual development for the control group was predicted 
from survey information of mean Cattell and Binet IQ scores for a group of 
children whose mothers had (WAIS) IQs below 80. These data show a decline 
in mean IQ from 92.5 at 24 months to 66.4 for children of 14 years or more. 
This latter figure approximated their own mothers mean IQ of 68 and pro- 
vides support for the value of maternal IQ as a better predictor of a child's ado- 
lescent IQ than the child's own IQ at age 2. It should be noted that the mean IQ 
up to 36 months was within the normal range and that a major decline oc- 
curred between that time and shortly after entrance into school. From that 
data, the hypothesis for this investigation was developed, which asked 
whether intervention could prevent such a decline in a similar group. 

Measured Intelligence to 72 Months 

After the infancy period (at 24 months of age), we began to administer stan- 
dardized tests of intelligence. These initially included some Cattell Tests of In- 
fant Intelligence (Cattell, 1940) along with the Stanford-Binet ((L-M, 1960] 
which was continued throughout the preschool testing program). Between 24 
and 48 months, intelligence tests were administered on a ^ month birthday 
schedule and at 48 months we also began to administer the WPPSI (and even- 
tually the WISC) test. The WPPSI test was administered alternately with the 
Stanfor'^-Binet until school entrance and the WISC IQ test was administered 
thereafter. 

The majority of the early Stanford-Binet IQ tests were administered by a 
single person, who was employed by the Project for its duiation but was in- 
volved in no other aspect of the program. After 48 months and until all 
children were in school, some testings were performed by testers independent 
of both the Project and the University. Once the children were in schcol, all 
testing was performed by independent testers. The IQ testing was scheduled 
according to the child's birthday, thereby permitting the cumulation of test 
data for all children approximately according to age. This schedule was main- 
tained for all of the experimental, control, and low risk contrast group 
children until the 60-month mark. At approximately 60 months, the control 
and low risk contrast groups began to enter kindergarten and, because of 
scheduling difficulties, uniformity in testing by the birthday procedure had to 
be modified and tests were administered within 2 months (plus or minus) of the 
60-; 66-, and 72-month age points. The children were tested at the preschool 
Center in a separate part of the building. This procejJure continued until all of 
the children -experimental, control, and low risk contrast -entered public 
school kindergarten. Thereafter, children were tested at a neutral site (e.g., a 
rented motel suite, a clinical psychologist's office). 

The mean IQ scores (Stanford-Binet, L-M) of the experimental and control 
groups from 24 to 72 months arc presented in Table 4-1. The data prior to 24 
months shown in Figure 4-2 illustrate ih^ mean Gesell DQ scores discussed in the 
previous section and presented in Table 4-1. The data after 22 months illustrate 
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the mean Stanford-Binet IQ scores up through 72 months. Data from the alter- 
nate WPPSI and the later WISC testings are reported in a later section. Table 
4-1 and Figure 4-2 summarize the Stanford-Binet scores used as the data in the 
multivariate profile analysis. 
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Figure 4-2. Mean Gesell DQ and Stanford-Binet IQ Scores for Low Risk, Experimental/ and 
Control Groups for 10 Through 72 Months 

The multivariate analysis of Stanford-Binet data indicated that the ex- 
perimental and control group performances were essentially parallel F{8, 26) 
^ 1,47, n.s., and the experimental group's mean level of performance was 
significantly su5:>erioi: F{9, 25) = 14.38, p < .01, to the control group's mean 
level of performance over the 24 to 72 month period. Each group shows a 
significant change, f{16, 52) = 2.94, p < .001, across time in performance. 
Performance is relatively stable up to 48 months, but declines after this point. 
The major movement apart between the groups occurs by 2 years of age and 
the differences then stabilize. Actually/ the estimate of intellectual develop- 
ment derived from the Gesell DQ is rather good. As can be seen, the difference 
between the 22-month Gesell DQ and the 24-month Stanford-Binet IQ is close 
to 1 point for each group (123.55 to 124.60 for experimental and 98.09 to 96.18 
for control). The correlation between experimental children's 22-month Gesell 
DQ and 24-month Stanford-Binet IQ is r == .56 (p < .02) and for the control 
children it is r = .71 (p < .01). 

In general, both groups attained IQ performance levels that were stable and 
maintained throughout the preschool program. At the first IQ testing at 24 
months, there was a difference of more than 28 points between the experiment- 
al and control groups. This difference was maintained between the groups 



ERLC 



4. Intellectual Assessment 



across the preschool program (mean difference is 29.50, SD - 2.22, ran.^e 
25.27 to 32.60). At 24 months the experimental group's mean IQ was 124.60 
(SD « 11.73) compared with the control mean of 96.18 (SD = 10.21), which 
compares to overall means of 122.80 and 93.29, respectively. The overall 
means are a reasonable estimate of the early preschool performance and a 
reflection of the differential between the experimental and control groups 
across this time period, for example, when the group means at 54 months 
(some 30 months from the first testing) are compared. The stability of perfor- 
mance for both groups, at their respective levels, is probably contributed to by 
the repeated testing across time under optimum conditions for all children. In 
fact, there is this same stability generally within individual performances 
within groups. 

Test of Examiner Bias 

Examiner bias in Stanford-Binet IQ scores was assessed by comparing 
scores obtained by the project examiner from the 48 through 72 month 
assessments with scores obtained during the same general period by indepen- 
dent examiners brought in on three separate occasions during the same period 
for this purpose. Separate Stanford-Binet general (GIQ) scores were derived 
for each child from assessments by the project examiner and assessments by 
the independent examiners. The correlation between the project and indepen- 
dent examiner GIQ scores was r — .96, although the mean project examiner 
GIQ scores for both experimental and control children were higher than the 
mean independent examiner GIQ scores (E-Project = 121.09, E-Independent 
= 114.10; C-Project = 92.04, C-Independent - 87.18). The GIQ difference 
between groups was 29.05 points for project examiner scores compared with 
26.92 points for independent examiner scores. 



The low risk contrast group children were tested in the same manner as the 
evperimental and control group children, meaning they received testing on the 
same schedule and were tested past 48 months by independent testers who 
were unaware of their group assignment. Their testing was done during the 
preschool program by the same testers who tested the experimental and con- 
trol group children. 

Table 4-1 also lists the mean IQ and range of performance at each testing 
age for the low risk contrast group children on the Stanford-Binet from 24 
through 72 months. As for the control group ch^uren, the 72-month score 
repre.sents the last test before first grade and /or the performance score at the 
end of kindergarten. Contact with families and their children across this period 
was much more consistent th^in during the Gesell testing and the data set was 
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relatively complete. Figure 4-2 includes the mean Gesell DQ and Stanford- 
Binet IQ scores for the low risk contrast group and is displayed in comparison 
to the experimental and control group children. The experimental group's per- 
formance was superior overall to the low risk contrast group s performance ex- 
cept at the 18-month testing, and both groups were superior to the control 
group on all testings after 10 months. Profile analysis comparisons were not 
made because of the small sample size of the low risk contrast group. They do, 
however, allow for meaningful comparisons if conservative. 

The major movement apart for the three groups occurred before 2 years of 
age. During this period of early development the experimental group's perfor- 
mance increased slightly, most probably because of their involvement in the 
program, which emphasized cognitive skills. The low risk contrast group 
demonstr.ited an initial surge of development that peaked at 18 months. Then 
their performance leveled off and remained fairly stable except for another 
peak at 48 months. Some of this variability may reflect performance dif- 
ferences for one or two subjects in this relatively small group that dispropor- 
tionately influence the group mean. The control group's performance begins to 
drop immediately during the Gcsell assessment and continues to drop until the 
30-month assessment. They experience a small recovery over the next three 
testings, but subsequently drop even further in performance. At the 72-month 
mark, the experimental children's average Stanford-Binet IQ score is 11.36 
points higher than the average for the low risk contrast group and 32.35 points 
higher than the average for the control group. 

The 22-month Gesell DQ performance mean for the low risk contrast group 
is not as good an estimate of the 24-month Stanford-Binet IQ as it was for the 
experimental and control groups, but this is influenced by missing data for the 
group at this point. The next three assessments bring the mean for the group 
closer to the range of scores achieved across the Gesell testing. The low risk 
contrast IQ performance at 24 months is a rather good estimate of perfor- 
mance from 54 through 72 months. In general the trends in Stanford-Binet IQ 
performance for the low risk contrast and experimental groups are quite 
similar, with a slow increase in performance, a peaking at 48 months, and a 
subsequent decline. 

The drop in performance between the la.st Gesell testing and the first 
Stanfoivl-Binet testing lor the low risk contrast but not the experimental group 
may be related to differences in language development. The low risk contrast 
children demonstrated a lack of language development on the Gesell measure 
at 22 months; the Stanford-Binet instrument is particularly sensitive to verbal 
performance. The strength in language demonstrated by the experimental 
children on the Gesell testings is most likely responsible for their sustained per- 
formance across test instruments. The superi(^rity of the experimental groups 
language skills during this period was also confirmed through more indepth 
language assessment, which is reported in a later chapter, it was most likely 
the intervention programs heavy emphasis on verbal interaction and the 
development of verbal skills that inlluenced the experimental groups superior 
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verbal performance. Following the early surge in language growth by the ex- 
perimental group, the low risk contrast and control groups demonstrated a 
similar but delayed growth in these skills. It seems that the same developmen- 
tal pattern occurred, but th:-t growth was accelerated ior the experimental 
group. 

Within Differences Among Groups 

An examination of the distribution ol IQ scores at each yearly developmen- 
tal data point reveals substantial qualitc-^tive difference among groups. In Table 
4-5, the percentage of scores at or grea»:er than 1 standard deviation (i.e., <85) 
Is presented for the experimental, control, and low risk contrast groups. The 
experimental group showed no scores below 85 and in fact only one child 
scored below 100 in IQ. By 72 months more than a third of the control group 
had scores below 85 and only 4uee children ever scored over 100 with any 
consistency. 



Table 4-5 Proportion of Experimental and Conlrol Groups 
with IQ Score <85 









Aiie (Mofttha) 




24 


36 


48 


60 


72 


Experimental 


0% 




0% 


0% 


0% 


Control 


6% 


6% 


11% 


22% 




Low Risk Con t rant 


14% 


12% 


0% 


0% 


0% 



A comparison of the distribution of IQ scores for the low risk contrast and 
experimental groups shows both have relatively similar low percentages of 
scores that are below average. Only one low risk contrast child scored below 
85 before 42 months. That child, who incidenv^illy was premature and ill most 
of the first 2 years, recovered <,lowIy in performance tind by 72 months scored 
94 on the Stanford-Binel:. At the time of entrance into first ^rado, no children 
in either the low risk contrast or experimental groups were functioning below 
85 as measured by the Stanford-Bmet and /.he W^jchi^ler .scales, while nearly 
40% of the control group were below 85 IQ. 

Mental Age Growth 

The mean MA levels for children based on Ck^3ell scores at 22 months of age 
and Sta*iford-Binet IQ scores at 24 nv^nlh'^i of age were about 6 months dif- 
ferent and the correlation between these two sets of scores was r — .85. The 
MA performance diflerer\ce between gnuips on the StanfordTJinel increased 
from bSl mon' hs at 24 months ot age to 23.29 months at 72 months of age (see 
Table 4-4). The app oint increasing delay in intellectual development for con- 
trol children is ..ompared both with the noini group and with the rate of 
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development for the experimental children. The MA difference increases 
steadily while the IQ difference remains relatively stable across this period, 
with an average IQ difference between groups of 29.50 points (SD = 2.22). 

By comparison, the low risk contrast group mental age was about 2 to 3 
months different -lower than experimental and higher than control -at the 
22- and 24-month age levels. By 72 months of age, the low risk contrast group 
is about 1 1/2 years ahead of the control group and about 7 months behind the 
experimental group but 6 months ahead of expected age level. The control 
group is nearly a year behind the norm using this estimate of intellectual 
growth. 

General IQ 

We calculated a GIQ mean for the early IQ performance scores (24 through 
42 months) and a late GIQ (48 through 72 months), a procedure suggested by 
McCall, Appelbaum, and Hogarty (1973) to derive a reasonable estimate of IQ 
performance over a series of longitudinal measures. In addition, the GIQ is less 
influenced by individual variation and can provide a better picture of the trend 
in intellectual performance and growth than single point estimates. In Table 
4-6 the mean early and late GIQ scores and their correlations for all three 
groups are presented. The correlation between the early and late GIQ scores 
for the groups is rather good and in fact is as good or better a score to which 
the separate data points relate than do individual points relate to each other, 
that is, between the early and l.ite GIQ periods. The late GIQ, mean of the 48 
to 72 month Stanford-Binet scores, also was seen as a reasonable way of com- 
paring Stanford-Binet performance to Wechsler test performance. 



Tablp 4-6 Comparison of Early and Late Stanford-Binet GJQ 
Performance for Experimental, Control, and Low Risk Contrast Croups 





Early GIQ (24-42 mos.) 


Late GIQ} (48-72 mos,) 






Mean 


SD 


Mean 


SD 




Experimental 


'24.0 


9.5 


121.4 


5.4 


r « ,70* 


Control 


94.8 


8.7 


91.8 


10.8 


r * .84* 


Low Risk Contrast 


112.4 


18.9 


111.1 


16.8 


r « .94* 



> < .05 



The early co late GIQ change for both the experimental and control groups 
is a decline on the order of 2 to 3 points. The early GIQ, however, is a more 
adequate reflectifn ol performance during the period between 24 and 42 
months than the 'ate GIQ is of the events between 48 and 72 months. In par- 
ticular the exp rimental and control groups reached a high in performance 
after the early jIQ period and from 48 to 72 months lost 6.76 and 8.83 points, 
respectively. 1 he decline from this point coincides with a change in the testing 
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procedures (vi;:., the alternation between Stantord-Binet and WPPSI testings 
and the use of independent testers for the majority of tests). 

Actually, the decline for the experimental group occurred only during the 
first year of the change in testing (i.e., up to 60 months), while the decline con- 
tinued for the control group from 60 to 72 months. This latter period 
represents the time of kindergarten for the control children. In other vords, on 
the Stanford-Binet there was a loss among the control children of nearly 6 
points after entering kmdergarten, a loss contrary to the expectation of a gain 
because of the effect of srhooling for such children. This was part of a declin- 
ing trend fhat began at 48 months. We might also have anticipated this decline 
to continue for the experimental children as suggested by their 48- to 60-month 
performance, but it did not; in fact their mean IQ rose slightly during their 
final year in the preschool program. 

The low risk contrast group maintained a fairly steady growth pattern 
about midway between the experimental and control groups. The general 
stability in performance can most likely be attributed to the effect of repeated 
testing and the optimum conditions developed for administration. In addition, 
the magnitude of the experimental group's performance, especially in com- 
parison to the differential between the low risk contrast group and the control 
group, suggests some inflation because of the combining effects of the intense 
preschool training and the repeated testings. An attempt to gain a better esti- 
mate of these effects is afforded by performance comparisons among groups 
on other IQ tests (viz., WPPSI, WISC; distu^^bed in the follow-up assessment 
chapter), The overall performance differential between the experimental and 
control groups, th se possible testing artifacts effects withstanding, is a sub- 
stantial demonstration of the general and positive influence of the early educa- 
tion program's influence on the intellectual development of children at risk for 
significant performance declines. 
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This chapter presents performance data oi: a series of problem solving tasks 
used to assess the learning characteristics of the experimental and control 
children during the preschool and early elementary school years. Results from 
a color-form matching task, a probability matching task, and an oddity 
discrimination task are described. These data represent an attempt on our part 
to develop broader information about the effect of the educational treatment 
program on the children's intellectual growth. 

The significant differences in IQ test performance reported in the previous 
chaptei do not adequately reveal the quality of the early difference in intellec- 
tual strength between the groups of treated and untreated children. As part of 
our overall scheme to examine the effect of the treatment program, we were 
concerned with determining to what extent the children would be able to 
gather developmentally meaningful information and sustain positive intellec- 
tual growth beyond the training situation. Because most, if not ali discussions 
of intellectual growth are dominated by references to IQ scores, the socio- 
psychological context from which individual children derive cognitive stimula- 
tion is essentially ignored and little information with utility for mounting 
psychoeducational reforms is revealed. For children who must endure what 
amounts to a psychoeducationally nonsupportive and impoverished home en- 
vironment, it is crucial to nurture their ability to develop actively and indepen- 
dently the information needed to sustain cognitive growth. These learning 
data suggest that risk for atypical intellectual development resuks in part from 
a failure to develop the cognitive ability to actively manipulate one's personal 
learning environment. 

Throughout the preschool phase of the treatment program and continuing 
into the early elementary 'ars, three learning task paradigms were employed. 

1, Color-Form Matrhing Task: This task provided information on the 
development of the subjects attention to color and form stimuli. In 
organizing and selecting information from competing stimuli, the child 
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can demonstrate a variety of btrategies. The developmental speed and in- 
creasing sophistication with which an individual learns to organize 
St' V ili may be seen as an early index of cognitive growth. 

2. Probabilitx/ Match Task: This task arranges reinforcement of a simple 
two-choice discrimination task so that events seem random while permit- 
ting observation of the development of strategy behavior and sensitivity 
to reinforcement contingencies. The subjects job — to maximize rein- 
forcement—requires sensing the ratio schedule, which can be done 
through hypothesis testing. Younger children usually respond with 
primitive strategies such as perseverating to position, while bright and 
older children hypothesis test and come to appreciate the significative 
aspect of a stimulus as the means of finding problem solutions. 

3, Oddity Discrimination Task: This task's paradigm filled a dual role by 
providing information on the role selective attention plays in the 
development of children's learning sets and enabling us to observe the 
growth of the child's appreciation of stimulus relations. The first case is a 
perceptual learning function that requires both organizational and 
categorization skills. In the second case this task reveals how such infor- 
mation is applied during problem solving behaviors. 

Testing procedures were substantially uniform across both measures and 
years. The three learning measures were administered annually for 7 years 
beginning when the children were between 2 and 3 years of age. Each task was 
given individually in a relaxed and private atmosphere at the infant center in 
Milwaukee. The tester assigned to conduct each test session did not verbally 
reinforce specific responses. However, child motivation was encoura^^ed by 
such general comments as you are doing fine" or "this seems easy for you." 
Each child received a tangible reward (i.e., candy) at the end of each session. 

During the course of our investigation, we became concerned that subtle 
differences in manipulanda, discriminanda, and presentation formal could be 
influencing the children's performance. Three years into the research program, 
we changed from hand held to machine displayed presentations of the task 
stimuli in an effort to control for these methodological problems. The Wiscon- 
sin Learning Research Machine (Garber & hagens, 1971) was designed and 
built specifically for this aspect of the assessment program. This apparatus in- 
cluded programmed learning paradigms, used visual displays, and 
automatically recorded all instrumental dependent measures. 

The color-form, probability match, and oddity tasks were chosen because 
the paradigms themselves f/articularly suited our interest, which was to gain a 
measure of differential performance in achieving learning criteria between the 
treated and untreated children while simultaneously providing an opportunity 
to observe longitudinally the thinking processes of children. The three ex- 
perimental paradigms selected afforded continuous measures across time and 
allowed observation of the response attributes that each task s discrimination 
learning paradigm required for proper solution. In other words, the children's 
responses in these particular learning paradigms enabled us to measure and 
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evaluate response strategies while minimizing the importance of .oblerr solu- 
tions as the major research goal. 

We assumed that cognitive development is an ordered behavioral sequence, 
the developmental path of which could be observed experimentally as 
behavioral changes over time in discrimination response attributes. The three 
response attributes of attending, evaluating, and manipulating according to 
the demands and requisites of the stimuli sampled through the three learning 
measures certainly do not lepresent the limits of experimental concern in the 
area of discrimination learning ability. However, these three crnstructs do 
allow us to describe the quality and extent of differences in lea-ning perfor- 
mance between the experimental and control groups. In addition, these con- 
structs lent themselves to evaluations of interindividual differences over time 
in response patterns chosen as modes of problem solution. 

DEVELOPING DISCRIMINATE ATTENTION 
TO STIMULI CUES 

The color-form matching task wa^ concerned with the pattern of the ex- 
perimental and control children's attention to color and form stimuli across 
age. Within this task, color and form stimuli were seen as attentional cues 
characteristic of different perceptual dimensions. In order to maximize infor- 
mation input, children must learn to use various strategies, for example, as in 
the process of attention, when organizing and selecting information from 
among a group of competing stimuli. The developmental growth of the atten- 
tional process depends on both experience and a complex ontogenetic sequence 
of the sensory system. Performance on the color-form task provided an oppor- 
tunity to examine the increasing developmental sophistication in the cognitive 
processing of exteroceptive stimulatic n. 

The stimulus material for the color-form paradigm consisted of colored 
geometric forms (square, circle, and iriangle; red, green, yellow, and blue). 
Each testing session consisted of 36 trials. Testing sessions were conducted at 
1-year intervals between the chronological ape periods of 30 and 102 mon^hs. 
On each trial, three stimuli were displayed to the child, who was then asked to 
match one of two stimuli to a third (the standaH). One stimulus matched the 
standard with respect to color. The other matchtd the standard in form. A 
preference for a dimension, whether color or form, was indicated when the 
child's responses predominantly favored one dimension or the other. 
Specifically, a two-tailed oinomial test (Conover, 1971) was employed to 
determine a cutoff (p < .05) for individual scores. All scores exceeding this 
cutoff point were interpreted as indicating that the child's responses were con- 
sistently toward one dimension. The order to stimulus cue presentation was 
randomized (Fellows, 1967) so that form or color preferences would be 
distinguishable from responses made along other, less nonsophisticated dimen- 
sions. The children could match consistently on one or the other dimension of 
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color or foim but not if they responded simply to position (i.e., left or right). 
Position perseveration or alternation represent two nonsophisticated response 
modes that are typical of early developmental patterns. 

T* le color-form paradigm is a forced choice task in which a response must 
be made on each trial. But it is only through a consistent application of an 
equivalence rule that one dimension or another could receive a significantly 
higher percentage of the responses. An inconsistent pattern of responses would 
be revealed by a roughly equal number of responses to both color and form 
stimuli. 

We have used the construct of consistency in the application of equivalence 
rules to compare the performance across time of the experimental and control 
children. For each test interval, we computed the percentage of responses that 
each target child directed toward color and toward form stimuli. The highest 
percentage response to a dimension was used as the measure to analyze the ex- 
perimental and control children's color-form performance over time. By 
averaging the highest percentage of responses made to each dimension at each 
test interval within each group, we in effect gave credit to the child who was 
using rules effectively, irrespective of a preference foi' color or form. Because 
inconsistent responding results in 50% responses to both color and to form 
stimuli, color-form scores range from 50% to 100% whon computed in this 
manner. The group mean data are presented in Table 5-1 and displayed in 
Figure 5-1 . 

As can be seen in Figure 5-1, the experimental color-form preference was 
superior to that of their control counterparts. The experimental group mean 
percentage of highest responses to color or 'o form dimensional stimuli ranged 
from 75% to 93%. Ceiling effects for experimental performance are reflected 
in the general lack of slope to the experimental performance curve. The control 
children, on the other hand, began (at 30 months) by exhibiting an average of 
only 55% responses to color or form stimuli. But their group performance con- 
sistently improved (except at 54 months), so that mean percentage scores rose 



Table 5-1 Group Mean Highest Percentage of Responses Made to 
Either the Color or Form Dimensional Stimuli by the Experimental and 
Control Children on the Color-Form Matching Task by Age 



Age in 






Experimental 






Control 




Months 




n 


Mean 


SL 




Mean 


SD 


30 




16 


79.72 


17.30 


14 


54.82 


3.34 


42 




17 


91.11 


10.59 


14 


69.23 


13.94 


54 




15 


78.44 


18.37 


17 


64.03 


17.39 


66 




17 


75.40 


17.73 


17 


68.26 


17.88 


78 




15 


87.04 


12.50 


17 


69.26 


18.91 


90 




17 


84.28 


17.20 


17 


75.28 


19.63 


102 




10 


93.12 


6.16 


8 


91.09 


10.25 
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Figure 5-1. Group Mean HiRhest PrrcentaRe of Responses Made to Either Color or the Form 
Dimensional Stimuli by the Experimental and Control Children on the Color-Form Matching Task 
by Age 

to 91% at 102 months. In other words, the experimental children exhibited 
sophisticated color-form preference performance at each of the seven test in- 
tervals, while the control youngsters changed over time fror.. relatively un- 
sophisticated (30 months) to relatively sophisticated (90 and 102 months) at- 
tention to color-form stimuli. The control children did net exhibit the degree 
of sophisticated color-fcrm behavior shown by the experimental children as 
preschoolers (30 months) until after 2 years of elementary schooling (90 
months). This finding can be viewed a? an index of a developmental lag that 
may be characteristic of the control children's problem solving behavior dur- 
ing these early childhood years. 

A multivariate profile analysis procedure (Timm, 1975) was used for 
statistical evaluation of the experimental and control children's color-form 
regression curves. The test of parallelism compared the slopes of the ex- 
perimental and control regression curve segments for group movement be- 
tween successive test intervals. The analysis of the children's color-form 
responses failed to reject the parallelism hypothesis, fU'. 2^) « 2,05, p > .10. 
This statistic reflects the fact that both increases and decreas-.i in scores be- 
tween time points were parallel for the experimental and control groups, that 



ERIC 



J: 



102 



5. Learning and Performance 



is, the curve of each group rose or fell at the sairiv time as the others. However, 
ceiling effects resulted in a limited range for experimental variation (about 15 
points), while the control g.v>up overall raised their performance by about 40 
points. 

The profile analysis time hypothesis tests whether or not there were signifi- 
cant changes in performance between 30 and 102 months when the perfor- 
mance levels of both groups of children 3re taken together. The null 
hypothesis of no difference for the multivariate time analysis was rejected, 
f{10, 50) = 3.29, p < .01. We conclude that there was a significant effect with 
increased age (i.e., repeated measurement) for the children's color-form perfor- 
mance, especially for the control youngsters. Finally, effects of group designa- 
tion were evaluated under the third hypothesis of the multivariate profile 
analysis. The null hypothesis that over all six test intervals there was ro be- 
tween group difference was rejected, f{6, 28) = 11.19, p < .01. We can con- 
clude, therefore, that the experimental children's color-form performance was 
significantly superior to that of the control youngsters. 

Examination of performance variations within tests and per child provide 
additional information about the development of color-form discrimination 
learning skills. Some children shifted preferences between years and some 
within session, but more to the poi.it were the differences in response behavior 
(i.e., the style or strategy) employ ed. We evaluated individual performance in 
order to understand how the chile ren went about the job of performing on this 
task. 

The strength of the experimental youngsters' superior color-form perfor- 
mance lies primarily in the children's task behavior before their entrance into 
second grade (prior to 90 months). Post hoc comparisons of individual time 
points using Bonferroni-Dunn confidence intervals revealed that experimental 
versus control differences were not significant at 90 and 102 months. Over 
time, the experimental children exhibited rather stable color-form responding, 
beginning with dimensional responding that was consistent from the very 
earliest testing (30 months). The exception to tSis trend was seen at 66 months 
when there was a bimodal distribution of experimental color-form scores. In 
other words, for almost all testings most of the experimental children respond- 
ed predominantly to a single dimension and the responses of each child 
clustered near his/her experimental j)eers. 

Some of the within group performance shifts across time are revealed as 
intraindividual shifts among specific experimental and control children. These 
performance^ changes are attributable, perhaps, to within task administration 
pressures, such as boredom, fatigue, minor illness. In fact, some children 
switched preferences within session and verbally noted that they were quite 
aware of what they were doing. We found that another view of differential 
performance between groups, which is more individual specific, is revealed by 
looking at the percentages of children within each group who showed a prefer- 
ence rathor than the mean group response to a dimension. 
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The experimental group shows a pattern of early strong dimensional 
preference, beginning at the earliest tesMng (30 months) and continuing 
through all test intervals. At every af c period, at least 80% of the experimental 
group demonstrated preferences for either color or form stimuli. Hovvever, 
although the experimental children preferred form stimuli more often, there 
was no predominant preference over all testings for one dimensional category, 
whether form or color; nor was there a significant shift in dimensional 
preference across categories (e.g., from color to form preference) as the 
children matured. 

In general, the control groups performance reflects a change from 
predominantly nondimensional to dimensional (either color or form) ''espon- 
ding. Through the first three testings (30 to 54 months), nearly three-fifths of 
the control children did not demonstrate a dimensional preference. It was not 
until 66 months and after some kindergarten experience that a majority of the 
control children became dimensional responders. At that time, the control 
children exhibited a dominant preference (47%) toward color. By 102 months 
(third grade), five of the eight control youngsters tested exhibited form 
preference. 

The analysis of the changes in the children's performances suggested that the 
tendency to show dimensional preference is more important than what dimen- 
sion is preferred, It also suggested tha: preference is indeed influenced by such 
conditions as experience, namely, a highly structured preschool program 
and/or severe disadvantagement. In these data there was not a single continu- 
um of preference across time for either group; rather there were considerable 
differences between individual children in the pattern of dimensional prefer- 
ence exhibited between the chronological ages of 30 and 102 months. 

The control children's concomitantly lower performance on intelligence and 
language tests gave evidence of the complexity of the color-form matching 
task. This suggestion is supported by such evidence as given by Kagan and 
Lemkin (1961) that form attention is associated with hiJ:'^»er mental test scores 
and by Farnham-Diggory^and Gregg (1975) that form cues are difficult to ex- 
tract. In other words, especially at the younger preschool dges, the color-form 
matching task is both a more complex task and more sensitive to early 
cognitive growth than its appearance as a relativeb* simple task suggests. 

On the other hand, the experimental children WLie more consistent than the 
control youngsters in their application of equivalence rules. At least 80% of 
the experimental group exhibited a unidimensional preference through all 
seven test intei^vals, and the experimental percentages exceeded the control 
averages at every test interval. At 30 months, 13 of 14 control children 
perseverated. It was not until their completion of kindergarten (66 months) 
that even half of the control group exhibited a definite preference. And it was 
not until the end of third grade (102 months) that the control children as a 
group demonstrated the degree of preference (i.e., greater than 80% dimen- 
sional responders) that their experimental counterparts had demonstrated 6 
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years earlier at 30 months Perseveration behavior has been observed in 
animals (Harlow, 1959), among both normal (Gholson, 1980) and retarded 
(Zeamon & House, 1963) children, and among low achieving college students 
(Bloom & Broder, 1950). In fact, failure to alter behavior across te&t trials 
(perseveration) is accepted where attention is drawn by the most salient 
stimulus features. Inhelder and Piaget (1958) argued that perseveration 
behavior is a manifestation of the child's logical inrimaturity. Osier and 
Shapiro (1964) implied that more salient cues and less reinforcement to incor- 
rect responses could lead to a decrease in the incidence of perseveration. Fur- 
ther, as these data suggest, the ability to recognize more salient cues in order to 
differentiate incorrect from correct reinforcement varies according to par- 
ticular levels of cognitive sophistication among the children being tested At 
least initially, the control children apparently lacked the level of cognitive 
maturity necessary for consistent color-form responding. 

Evidence of the individual child shifting within task behavior dimensions 
supported the notion that benefits to cognitive (development accrued from the 
early environmental stimulation afforded the experimental group. Certainly 
an important factor in the experimental children's s^icceas at deveJopiriig 
unidimensional preferences, as well as in the control children's lack of success, 
must be the differential in the quality of early experience for the two groups. In 
their review of perceptual learning dev<2lopment, Kidd and Rivoire (1966) sug- 
gested that very young children often show a prf?ferente for form in n^iatching 
paradigms, then switch to color, and eventually switch h^ck to form. V/f have 
reported these same shifts in the percentage of experimental color and form 
responders beginning at 54 and continuing at 78 months, Kt may be that this 
period of dimensional preference shifting h an indic;?4tion lhav the children, as a 
group, are experimenting v^'ith alternative w^iyn to respond. Therefore, iheir 
performances may reflect the benefits of both early and successive experiences 
with this task. For example, Gaines (1970) presented 5,'vidence: that color or 
form attention is a function of set, thai selective attention can be changed by 
training a new response set, and that dimensional selections have an influence 
on other modes of perception, cognition, and learning. As Melkman and 
Deutsch (1977) suggested, it seems that shifts in stimulus preferences are 
developmental changes in the manner in which a child organizes the stimulus 
environment. In other words, an individual's sophistication with respect to 
both the orientation and maintenance aspects of the attentional process is 
related to cognitive maturation, that is attributable to some combination of 
both maturational and experiential factors. 

To summarize the discussion up to this point, the color-form data suggest 
that the experimental and control children demonstrate similar rates of learn- 
ing but at different levels and that the test of color-form matching becomes a 
less sensitive paradigm to developmental differences across this age period be- 
cause the experimental and control groups do, in effect, come together. There- 
fore, the lack of rate differences is probably a reflection of restricted perfor- 
mance attributable to the nature of this matching paradigm. Level, then, is a 
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better index of cognitive skill performance. Depending on the way learning is 
evaluated, this paradigm might not differentiate developmental performance 
adequately. However, although rate change is parallel, the level difference in- 
dicates there is an early critical component to successful cognitive perfor- 
mance. 

Siegler (1976) argued that young children's perceptions are centered on cer- 
tain characteristics of the stimulus configuration at the expense of other 
attending dimensions. In older children, perception and judgment become 
decentered and attention is paid to all characteristics in the configuration (Hale 
& Morgan, 1973). Mackworth and Bruner's (1966) work on eye fixation 
phenomena in children demonstrated that varying amounts of attention are 
needed as a function of the stimulus configuration and that attention to 
various dimensional aspects is modified both qualitatively and quantitatively 
with changes in developmental level. 

Experience, then, should be viewed as an important parameter influencing 
learning performance. In part, the lack of early quality experience for the con- 
trol children interfered with the maturation of appropriable learning habits and 
delayed changing over to more sophisticated p^^rformance styles. Thus, for 
these children, the early immature, learning styles were reinforced, prolonged, 
?nd even t^ecame antagonistic to cognitive growth. In the color-form task, the 
development of this antagonistic learning system was characterized by the de- 
lay in the cessation of perseverative response modes. Control youngsters de- 
monstrated significantly advanced chronological ages before consistent unidi- 
inensional responding and consistent application of color-form equivalence 
rules V/ere utilized. We have documented the extent of delay in the elimination 
of perseveration response modes for the control children. The question re- 
mains: At what cost to the child, in developmental terms, has this delay caused 
impairment in the control children's potential for future learning success? 

RESPONSE STRATEGIES FOR PROBLEM 
SOLVING TA.-iKS 

The probability match task revealed additional evidence concerning the 
relationship of children's early experience to the development of their learning 
performance characteristics. Performance on this task is especially sensitive to 
the early development of stratt^gy behavior, th«L is, the rules and/or plans in 
the decisionmaking process that individual children use to develop problem 
solutions. Choice of the solution is influenced by the need for the individual to 
strike a balance axiwn^ three factors: the degrees of certainty that a solution 
can be reached, the solution speed or time required to solve the problem, and 
the degree of cognitive strain or exertion imposed by the plan employed 
(Bruner, Goodnow, & Austin, 1956). Longitudmally observed changes in 
strategy behavior can be usefully viewed as a reorganization of mental opera- 
tions by the child that occurs only as he/she uses them (Kuhn, ^962), that is, 
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experience begets reorganization. Thus, the growth of problem solving 
strategies is a complex, ontogenetic sequence that has developmental 
characteristics (Stevenson, 1970) and fo^ which individual variation reveals 
differences in contrasting levels and maturity of intellectual development 
(Kagan & Kogan, 1970). 

We used a two-choice probability task to examine the problem solving 
behavior of the experimental and control children at 1-year intervals over a 
7-year period (CA range: 30 to 102 months). The stimuli were simple red and 
blue squares, simultaneously exposed to the children for 100 trials at each test 
session. The child was instructed simply to find the "correct" (i.e., reinforced) 
square. The correct square was reinforced with a chime. There was no 
negative reinforcement. The red square was reinforced in 33% of the trials, 
while the blue square was reinforced in 67% of the trials. Positions of the 
stimulus cards and reinforcements were randomized (Fellows, 1967) to 
mitigate against, for example, reinforcement of position perseveration or posi- 
tion alternation strategies. 

Analysis of the data from the t^sk used two performance measures: the 
number of correct responses and the number of response changes made to the 
stimulus dimensions of position and color. The number of correct responses 
represented the sum or reinforced responses, red or blue. A change score was 
computed for position and for color. A response change for position was in- 
dicated when a child altered his/her choice to a new position in response to in- 
formation gained from previous outcomes. Position change scores were 
cumulatively added across successive trials. Similarly, the change score for the 
color dimension represents the number of times a child chose the blue stimulus 
after a previous selection of the red square and the number of times the red 
stimulus was selected following a choice of blue. A binomial probability was 
used to establish {p < .05) the cutoff for the number of response changes 
toward a particular color or position that exceeded chance levels, over 100 
trials. 

The multivariate profile analysis examined the question of whether there 
were any significant between and/or within group differences in the mean 
percentage of instances across trials for which the experimental and control 
children chose a reinforced stimulus. A profile analysis failed to reject {p < 
.10) that the experimental and control regression lines were parallel, that the 
correct responses of the children irrespective of group designation were equal 
across conditions (i.e., sequential task administrations), and that the mean 
percentage of correct probability match choices for both the experimental and 
control groups were similar between 66 and 90 months. In fact, for both the 
experimental and control groups the mean percentage of reinforced responses 
neither exceeded nor fell below chance levels (viz., 50%) by more than 4 
percentage points for any chronological age period tested. In general, the 
probability match data revealed no significa.it differences in the amount of re- 
inforcement gained with respect to developmental groupings specified by 
either high (experimental) versus low (control) cognitive experience or by 
young (66 months) versus older (90 months) chronological age designations, 
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Young children (CA: 3 or 4 years) usually attain, within the first 10 to 20 
trials of the task, a level of performance that approaches the performunce level 
for adults in the final phase of their task exposure. Thus, developmental 
hypotheses (e.g.. Weir, 1967) argue that there should be no increase in the 
mean number of correct responses across trials for various age ranges studied. 
Wher. we analyzed performance accordin;^ to the initial and final selection rate 
of the correct response, the frequency counts for both groups at 30 and 42 
months were consistent with chance level. This fact indicates that the children 
did nol adopt a maximizing strategy, the only solution possible where rein- 
forcement is randomly arranged. The absence of a maximizing strategy in both 
groups suggested that the children, irrespective of age and degree of cognitive 
experience, responded to position and were essentially insensitive to the differ- 
ential reinforcement of the two stimulus dimensions on the task. 

There were some differences between this study and Weir s (1967) that could 
account for the lack of maximizing. In Weirs study, responses to several levers 
were reinforced, with each lever having a different reinforcement value 
throughout the task. However, because the position of a lever did not vary, 
what Weir referred to as "maximization of reinforcement" was in fact a posi- 
tion reinforced response. This procedure confounded position with maximiza- 
tion as a strategy to be exhibited by young children. 

Because our presentation of the two stimuli was randomized for the variable 
of position, in order for a child to maximize, he/she needed to systematically 
eliminate the irrelevant variable of position and sespond in terms of the more 
salient task dimension of color. Once responding to the critical dimension had 
begun, discovery of the most frequently reinforced stimulus was possible. 
Identification of the more critical dimension in the present study demanded 
discernment between 67% reinforcement ratios and 33% chance levels. This 
task was perhaps too uifficult for young children (CA s 8 years) to actually 
solve. 

We were able to study the development of the children's strategies over 
trials and in their s^:*arch for correct task solution, that is, to observe the man- 
ner in which their response behavior changes as they develop a "mode of at- 
tack." Specifically, we assessed response change strategies exhibited by the 
children as a function of the differential reinforcement. This procedure, in ef- 
fect, provides an opportunity to observe how children respond to outcome, 
which is positive and negative infer mation fed back immediately to the subject 
upon each response choice and which can b(? useii by the subject when select- 
ing subsequent choices. 

We compared the experimental and control groups' mean number nf posi- 
tion response changes from the time the children were 30 months until they 
had completed the third r^rade of elementary school (102 months). Both groups 
increased their mean tiiMes of position response changes over time. The ex- 
perimental mean rose from 14 tu 68 between 0 and 102 months while the con- 
trol mean chang^'d from 9 to 65 over this sarne period. The fact tf.at between 
the experimental and ciintrol groups e^nly the mean number of position 
rpcgnnse changes occurring at 42 and 54 months are significantly different {p 
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< .05) suggested that the tendency among the experimental children to exhibit 
response changes occurred before school entry and that the lack of appropriate 
experience assumed for the control group interferes with the dtvelopment of 
this process. 

The finding that the number of position response changes increased over 
time led us to investigate further th*» nature of developmental changes in the 
strategy behaviors employed by the experimental and control youngsters. In 
particular, we examined the chronological speed with which the experimental 
and control children began to exhibit sophisticated adult modes of problem 
solving. This is actually a demonstration of the child's appreciation of the need 
to abandon a hypothesis when repeatedly disconfirmed, while at the same time 
returning to what are perceived to be more efficient maximizing strategies. 
Procedures to analyze this hypothesis testing behavior, termed win-stay: lose- 
shift, were reported by Moffitt and Coates (1969). A strategy was defined in 
terms of the child's patterning of successive responding over trials. "Winning" 
versus "losing" indicated that the child received or did not receive reinforce- 
ment as a result of an instrumental choice on a given trial, while "shifting" ver- 
sus "staying" indicated the outcome of that choice (i.e., whether the child 
shifted or stayed with the same stimulus dimension on the succeeding trial.) 
The analysis paired a winning or losing choice with a staying or shifting out- 
come. Each response (n 4- 1) was scored as a stay or a shift based on the 
previous response (n). In other words, the child either "won" or "lost" on the 
(nth) response. 

We used the Moffitt and Coates' procedure to compute four response 
strategy behaviors: (a) win-stay :lose-shift (WST:LSH), (b) win-stay:lose-stay 
(perseveration), (c) win-shift: lose-shift (alternation), and (d) win-shift :lose- 
stay (WSH:LST). Each strategy was computed separately for position and for 
color. Eight strategy scores were obtained for each child between the 
chronological ages of 30 and 102 months. Strategies were ranked with respect 
to the numerical value of responses and then averaged within group for each of 
the seven test administrations. 

Win-stay versus win-shift and lose-stay versus lose-shift are contrasting 
aspects to the same response patterns. Together they become a sensitive index 
of the extent to which the child utilizes knowledge of the reinforcement out- 
comes of preceding trials in the hypothesis testing process while searching for 
solution to the task. These strategies are, in effect, specific demonstrations of 
the general ability to respond to reinforcement outcome. The win-stay: lose- 
shift hypothesis testing procedure demonstrates performance that responds to 
outcome and indicates a position or a color follower. A win-stay: lose-shift 
strategy leads n.uch more quickly to th( discernment of the reinforcement 
ratios built into the task trials. 

It seemed to us that although there wt e no significant differences in rein- 
forcement (or in the measure of performance success), there was considerable 
difference between groups in their use of strategies. While the control 
children's responses indicated that the'^ were for the most part insensitive to 
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the reinforcement contingencies, the experimental children's responses showed 
more dependence on the reinforcement outcome of the previous trial as infor- 
mation for subsequent responding. We compared the mean percentages of ex- 
perimental and control children responding to reinforcement outcome across 
test intervals (Figure 5-2) and found that mean differences significantly favor 
(p < .05) the experimental children between the ages of 66 and 102 months. 
This fact suggests that experimental children grew to recognize the reinforce- 
ment contingencies of this task over time. They learned to adopt more 
sophisticated hypothesis testing behaviors than their control peers, that is, 
behaviors more likely to receive reinforcement. Note that more sophisticated 
hypothesis testing behaviors do not necessarily result in more reinforcement 
received; that is to say, there is a difference between an observed problem 
solving strategy and problem solving outcome. We were more interested in 
strategies and have determined that for this task the experimental group's 
strategy behavior was more sophisticated than the control group's strategy 
behavior. 




AGE (1n months) 

FlKure 5-2. Mvian PerccnURp of Fxperimental and Control Children RespondinR lo Outcome? on 
the Probabilily Match Task by Age 
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In general, data on the response patterns to positive reinforcement show 
that children from both the expeiimental and control groups exhibit, as pre- 
schoolers (54 months), dominant position perseveration response modes. Only 
four youngsters (one experimental color follower and two experimental and 
one control alternators) deviated from this group baseline trend of failure to 
change response strategy as a function of reinforcement outcome. However, 
between 47% and 60% of the experimental children tested between the end of 
kindergarten (66 months) and third grade (102 months) demonstrated signifi- 
cant color following or position following response modes. The control 
children showed far less inclination to develop sophisticated, outcome related 
response change strategies. In contrast, between the end of kindergarten and 
the third grade there were only two instances at each test interval, a control 
color follower and a control position follower (different control children were 
color and position followers at each test interval), where a significant in- 
strumental choice response was made as a function of the reinforcement out- 
come on previous trials. Furthermore, 15 of the 17 experimental children ex- 
hibited first- or second-order change strategies (i.e., became color or position 
followers) at least once during the early elementary years (66 to 102 months), 
whereas only six ol 18 children in the control group demonstrated this same 
level of appreciation for the mformation inherent in the reinforcement 
paradigm. 

A nonparametric analysis of between group d:fferenc(»s (Mann & Whitney, 
1947) failed to reject the null hypothesis of no significant difference {p > .10) 
for the strategy rankings on both color and position dimensions at each yearly 
test interval between 30 i\nd 102 months. 

There are several possible explanations for the finding of no rank dif- 
ferences for strategy response modes bet»veen the experimental and control 
children on this task. First, thcrt may be some difficulty in the Moffitt and 
Coates (1969) procedure for analyzing data from this task. Because, for exam- 
ple, win stay:lose-shift scores and perseveration scores both use win-stay 
responses, a single response is, in fact, counted twice. Procedures that allow a 
single response to contribute to two strategy scores may mask some degree of 
individual differences in performance. For example, at 54 months, two ex- 
perimental children exhibited the following position scores: 48 WS T:LSH and 
96 perseveration versus 56 WST:LSH and 17 perseveration. The large dif- 
ference (96 vs. 17) between the two children in perseveration, the lower order 
strategy, is masked by some similarity (48 vs. 56) in win-stay:lose-shifl 
strategy. Second, our finding of no group difference in rank ordiT to strategies 
at least partially confirmed Moffitt and Coates (1969) original findings. These 
authors re,)orted no significant differences between low and high IQ groups 
lor either the position or stimulus (read here lor our task: color) win-stay :lose- 
shift strategy scores when reinforcement was at 66% (as it was in our task). 
There were IQ differences for WST:LSH position when reinforcement was 
33% and for WST:LSH color at 100% reinforcement. But, as previously dis- 
cussed, it uiay be that the difficulty the children experienced in discriminating 
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between 50% (chance) and 67% (task specified) reinforcement ratios did, in 
fact, obscure performance differences in the sophistication with which the ex- 
perimental and control children approached the probability match task. 

The suggestion, therefore, in our analysis of between group rank differences 
to response strategy sophistication is that individual differences over time may 
act to confound demonstration of group performance sophistication. In other 
words, as we have done for the color-form task, we have concluded that it is 
necessc-y to view group differences within a developmental context. The need 
for such a research perspective was argued by McCall (1981) when he dis- 
cussed issues of constancy versus change in child performance. 

We have analyzed experimental and control probability match scores in an 
effort to discern any possible developmental patterns over time for the 
children's performance. A pattern might suggest that cognitive ability to res- 
pond at one level of sophistication needs to become sufficiently stable to per- 
mit successful maturation to the next higher order strategy. Some work by 
Bruner and colleagues (e.g., Bruner, Olver, & Greenfield, 1967) suggests that 2 
years may represent ar mproximate interval for cognitive changes in problem 
solving ability. 

Accordingly, we analyzed the experimental and control scores at 42, 66, 
and 90 months. As previously reported, at 42 months the experimental 
children made significantly more position response changes than the control 
youngsters and comparison at 66 month? of the children's ability to respond to 
reinforcement outcome again revealed significant experimental superiority. 
Because there were no significant between group differences for a ranking of 
the eight strategy scores at 90 months, we separated the eight scores into their 
individual components, win-stay, win-shift, lose-stay, and lose-shift, for both 
color and position. This procedure provided useful information with which to 
profile the children's probab'lity match performance. Specifically, the Mann 
and Whitney (1947) rank order test of each child's (both experimental and con- 
trol) score for each of the four strategies within both stimulus dimensions 
showed significant differences in two areas: The experimental children exhib- 
ited significantly more (p < .01) position win-stay responses than the control 
youngsters, while control children significantly more often {p < .01) demon- 
strated position win-shift tendencies. There were no significant between group 
differences in the target children's exhibition of position lose-stay or lose-shift 
or of color win-stay, win-shift, lose-stay, or lose-shift strategies. There is 
therefore some support for our earlier speculation about the 2-year growth re- 
quirement of strategy modes by the end of second grade (90 months) perform- 
ance. The absence of a demonstrated ability to shift or change nonreinforced 
stimulus choices should not imply that there can be no further developmental 
growth by either the experimental or control children toward the more sophis- 
ticated adult proi)ability match response modes. However, whereas the experi- 
mental children maintained reinforced responses toward position but not 
toward the color stimulus dimensions the control children seemed insensitive 
to the differential reinforcement of the two stimulus dimensions on the task 
even at 102 months. 1 n -» 
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In summary, the early probability match performance by the experimental 
children at about 3 years of age was characterized by response perseveration, 
but they soon learned to change their responses across trials (42 months), to 
differentially respond to reinforcement outcome (66 months), and to maintain 
the same response to the stimulus dimension of position when their preceding 
selection hypothesis was confirmed (90 months). Because the reinforcement 
ratios do not vary across chronological age, we interpreted these gains as a 
demonstration of the experimental children's maturing ability to order their 
problem solving environment. 

On the other hand, by the end of third grade the control children 
demonstrated a gradual maturation of learning characteristics, but one that 
should prove antagonistic to their future cognitive growth. There were three 
learning characteristics revealed by the control group s performance on the 
probability match test; (a) the control children exhibited prolonged persevera- 
tion response modes that continued until the children entered public school (66 
months), (b) they did not show interest in the provision or the nonprovision of 
reinforcement during problem solving, and (c) the control children, even as 
they were preparing to enter the fourth grade, failed to demonstrate any 
substantial enthusiasm for seeking out and finding solutions to the probability 
match task's reinforcement hierarchy. Whereas the experimental children ex- 
hibited increased ability to problem solve as they moved through elementary 
school, at 102 months the control group still failed to demonstrate even 
minimal evidence of the win-stay:lose-shift mode characteristic of adult prob- 
lem solving behavior. 

The lack of enthusiasm and apparent disinterest in approaching the problem 
solving task together with a general tendency to respond with the least 
sophisticated behavior patterns do not augur well for future cognitive growth 
of the control group children (Bloom & Broder, 1950). These learning 
characteristics are antagonistic to growth and are inherent in the learning 
styles the control children utilized as they attempted to organize the probabili- 
ty matching problem solving task. 



We expanded our assessment of the role selection attention plays in the 
development of children's learning sets by considering the influence of prrcep- 
tual learning abilities in an oddity discrimination paradigm. The act of percep- 
tual learning initiates a differentiation process that requires both organiza- 
tional and categorization skills. Not only are incoming stimuli organized into 
distinguishing sensory characteristics (e.g., figure ground, texture, tridimen- 
sionality), but also the >hared characteristics themselves are abstracted into 
short and/or long term memory stores (Bruner & Potter, 1964). An increasing 
facility to interrelate stimulus cues is an indication of growth in the cognitive 
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processes needed to organize the environment hierarchically. This 
developmental ability varies as a function of the child's degree of experience 
(Olver & Hornsby, 1967). 

Relational learning includes finding solutions to discrimination problems 
thai require differential appreciation of identity and difference cues. The in- 
strumental choice is dependent upon the relation between the items in the 
stimulus display and the child must learn to respond correctly when specific 
elements of the display are replaced or their reward values reversed (House, 
Brown, & Scott, 1974). Therefore, a relevant developmental question for us 
concerned the role of perceptual learning in identity difference problems. We 
asked how the child's growing appreciation of stimulus relations, as indicated 
by an increasing facility to organize and categorize stimulus cues, would be ap- 
plied in more sophisticated or extensive problem solving experiences. 

We studied the children's learning performance on a three position oddity 
discrimination task. The oddity paradigm is a nonuniform stimulus display of 
an idenMty difference problem. The task presented the child was to choose the 
odd or discrepant stimulus from a horizontal array of three stimuli. Solution 
required the ability to determine similarities and differences among competing 
stimulus dimensions. Specifically, the child had to learn to respond to a dif- 
ference relationship between the odd object and others of a set By observing 
the child's responses across oddity trials, we hoped to reveal a particular 
stimulus selection process developmentally unique for each child at given 
developmental stages. 

The oddity task consisted of trials and was administered at 1-year inter- 
vals from the time the children were 30 months old until they had finished the 
third grade (102 months). Each oddity display contained three pictures of com- 
mon objects such as trucks or chairs or bicycles. The child was instructed to 
find which of the three pictures was different. A candy reinforcer was provid- 
ed, but only for correct choices. The position of the odd stimulus was ran- 
domized for all three positions. 

There were basically four conceptual dimensions to the oddity instrument: 
color, form, number, and size. On each trial, one of these dimensions was rele- 
vant to task solution, one was irrelevant, and two were quiet (i.e., identical 
across pictures). For example, the following three items would constitute a 
typical oddity display: one large blue triangle, one medium blue triangle, and 
one small red triangle. Within this display, color is the relevant dimension, 
while size is an irrelevant cue, and number and form are quiet stimuli. A selec- 
tion of the red triangle, therefore, would be rewarded. 

All four stimulus dimensions appeared in every oddity trial, but each 
dimension was randomized to occur in the sequences as relevant, irrelevant, or 
quiet stimuli for problem solution. Each stimulus dimension was systematical- 
ly varied across the 78 trials so that color, form, number, and size cues ap- 
peared as quiet, irrelevant, and relevant stimuli in a proportiona' number of 
trials. There were 13 subsets, or unique combinations of relevant with irrele- 
vant cues, with each subset being presented six times. Thus, for the 18 trials in 
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which color was the relevant dimension, there were six instances in which 
form was the irrelevant dimension, six trials for which number cues were ir- 
relevant, and another six during which irrelevant size stimuli appeared. Begin- 
ning with the 42 month test session, the remaining six of the 78 oddity trials in- 
volved presentation of cues that required a function analysis for solution. For 
example, a baseball bat and a truck would be presented together with a ball. 
Because the ball and bat function together, the truck would be odd. We lefer 
to trials requiring functional solution analysis as the analytical conceptual 
dimension in our oddity task. 

The average number of reinforced responses (wins) across subcategories — 
the color, form, number, size, and analytical conceptual dimensions — 
constituted our primary index of the children's performance on the oddity 
task. The percentage of correct responses made to each of the five relational 
cues was computed and averaged for each child at each test interval. Thus, 
average wins differed from total wins because average wins weighted perform- 
ance evenly across the five dimensional categories. Comparison of experimen- 
tal group versus control group oddity task performance was based on an anal- 
ysis of the children's group mean percentage of average win scores across the 
seven chronological age periods tested. The group mean performance data are 
presented in Table 5-2 and displayed in Figure 5-3, 



Table 5-2 Means for Experinientcil and Control Groups for 
Children's Average Win Scores on the Oddity Task by Age 



Mouths 




Experimental 






Control 




M 


Mean 


SD 


M 


Mean 


SD 


30 


6 


47.09 


2.75 


10 


35.39 


6.37 


42 


16 


49.84 


13.20 


14 


36.09 


6.68 


54 


17 


51.42 


10.55 


17 


34.28 


5.86 


66 


17 


44.15 


13.92 


16 


35.68 


9.56 


78 


15 


58.47 


12.32 


17 


45.32 


10.49 


90 


17 


61.01 


13.19 


17 


52.78 


11.64 


102 


10 


64.79 


9.07 


8 


62.12 


3.62 



As can be seen from Figure 5-3, the experimental children's oddity task per- 
formance was, in general, superior to that of the control youngsters. The ex- 
perimental children began by exhibiting (at 30 months) a mean average win 
score of 47 points, Over time, the experimental average win score remained 
relatively constant through 54 months, fell slightly at 66 months, and then rose 
steadily until at 102 months the experimental children exhibited a mean 
average win score of 65 pcnnts, There was an 18-point rise in the experimental 
average win scores over time, with the sharpest increases occtirring at the end 
of the children's first, second, and third years of elementary schooling (78 to 
102 months). The control children began by exhibiting (at 30 months) a mean 
average win score (Xc = 35), which was 12 points below that exhibited by 
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Figure 5-3. Comparison of the Experimental and Control Children's Mean Percentage of Win 
Scores on the Oddity Task by Age 



their experimental counterparts. The control average win score remained 
relatively constant through 66 months, by which time these children had near- 
ly completed kindergarten in the public schools. In fact, the control mean 
scores ranged from 34 to only 36 points between 30 and 66 months. As f'^i the 
experimental children across first, second, and third grades (78 to 102 
months), the contiol oddity performance also showpc. a steady rise in win 
scores. By 102 months, the control average win scores had risen 27 points over 
their performance of 6 yeiirs curlier. 

The children's oddity performance was further evaluated by a multivariate 
profile analysis of the experimental versus control average win scores. V\e 
analysis failed to reject the null hypothesis of parallelism, f(4, 30) 1.01, p > 
.10, thus suggesting that the interaction for group and age designation does not 
significantly contribute to group performance variation over time. The ex- 
perimental and control regression curves are, in effect, parallel. The 
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multivariate time hypothesis was rejected, F(8, 60) 8.67, p < .01. We con- 
cluded that, over time, change in average win scores when experimental and 
control scores are considered together was significantly different. Finally, the 
null hypothesis that over all five test intervals there were no experimental ver- 
sus control differences was rejected, f(5, 29) = 10.45, p < .01. We can con- 
clude, therefore, that the overall experimental .average win performance was 
superior to that of the control youngsters. 

Each trial on the oddity ta^ik was complicated by the inclusion of one irrele- 
vant and two quiet dimensions. Before making the differentiation between ab- 
solute and relative cue branches, the procedure required that the child deter- 
mine which of five (not two) dimensions was critical for task solution, Suc- 
cessful performance demanded, in addition, the ability to analyze stimulus 
cues that changed from trial to trial and to make instrumental responses ir- 
respective of outcome on the previous trial, while maintaining sustained atten- 
tion for an extended test session. Although this made the children's task more 
difficult, the procedure provided us with the opportunity to investigate how 
response biases influence oddity performance, especially biases associated 
with either positional or dimensional preferences. 

Comparison of the positional response biases exhibited by the experimental 
and control youngsters revealed few significant between or within group 
trends. There were roughly even distributions of choices to the left, center, and 
right display positions, whic' was expected under the condition of no group 
(between) or age (within) influences. The correct cue appeared equally in the 
left, center, and right positions. We examined the percentage of change 
responses (position shifts) to obtain an additional index of the children's ap- 
preciation that the correct response was not a function of position. The mean 
percentage of experimental shift responses never fell below the 60% level be- 
tween 42 and 102 months. The mean percentage of control shift responses was 
below 60% at 42 months, but after the control children entered the public 
schools (completing kindergarten at 66 months), the mean percentage of con- 
trol shift responses also never fell below the 60% level. There was about a 
2-year difference in thr experimental versus control children's understanding 
that the position of the correct stimulus cues changed across trials. 

Among some control children during the preschool 30 to 54 month period, 
there was a tendency to perseverate by selecting the middle stimulus as odd, 
but as a group they did not make an inordinate percentage of responses to the 
center position. Also, the outcome on previous trials did not seem to influence 
subsequent choices for either group; position scores were roughly evenly 
divided between WSTiLSH and WSH:LST strategies. Aside fi om the control 
performance at 42 months, group mean percentages of WST:LSH strategy 
scores were consistently at 50% levels (± 4%), We concluded that a positional 
response bias did significantly confound the finding of experimental superiori- 
ty on the oddity task. There remained significant between group differences in 
the youngsters' oddity performance after the control children entered 
kindergarten at 66 months. 
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Although our oddity task was complex and difficult for young children, we 
observed a developmental difference in ease of learning between the dimen- 
sional subcategories. We therefore analyzed the differential performance 
among the five stimulus subcategories across time. We used as a criterion for 
performance the age at which experimental and control children on the 
average correctly solved 50% or more of the color, form, number, size, or 
analytic oddity problems. We accepted 50% as an arbitrary level indicating 
"age of understanding" of the relational cues to a specific dimension. With the 
exception of 66 months when only 41 % of the color-relevant items were solved 
correctly by the experimental children, once a group's mean percentage of cor- 
rect responses within each of the five categories reached or exceeded 50%, the 
average percentage of solutions for neither the experimental nor the control 
youngsters fell below that chance level. 

At 30 months, the experimental children demonstrated an understanding of 
Colo/ and form relational cues, while the number, size, and analytical 
categories did not begin to be appreciated until 78 months. The control 
children, on the other hand, first made 50% or more correct solutions of form 
cues at 78 months and of color and number stimuli at 90 months. The eight 
control children, tested at 102 months (the end of third grade), solved on the 
average 50% of the size and analytically relevant oddity displays. 

It seems from these between group comparisons that differences in the ages 
of onset for adequate (50% solution rates) performance on the five oddity 
subtests favor the experimental children by at least 1 (for number relevant 
cues) and as many as 5 (for color relevant stimuli) years. The ability of the ex- 
perimental children to appreciate, for example, form relevant oddity dimen- 
sions 4 years before their control counterparts certainly reflects a greater 
maturity in perceptual learnin^^ There is therefore a developmentally related 
ease of attendh.s^ first to color and form and then to number, size, and 
analytical relational cues. This finding is consistent with earlier reports (e.g.; 
Huang, 1945). 

The experimental and control children's differential appreciation of relevant 
stimulus cues, especially with respect to form dimensional preferences, seems 
to have influenced success on oddity performance. Although individual 
children changed dimensional preferences across successive test periods, the 
number of form preferrers within each group at each age interval remained 
relatively constant (eight to ten for the experimental group and three to six for 
the control group). Form preferrers, whether experimental or control children, 
exhibited higher average win scores than nonform preferrers within their own 
groups. This trend existed at all age intervals between 42 and 102 months for 
both groups, wifh the single exception of the control performance at 42 
months. Moreover, this trend was especially clear durinj' the preschool period 
(42 to 66 months) among the experimental children. For example, at 42 months 
there was a 13*point mean difference (56% vs. 43%) in the average win scores 
of experimental form and nonform preferrers. 
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Nonparametric analysis of between group rank differences (Mann & 
Whitney, 1947) revealed significant differences {p < .05) in the ordering of 
form and nonform scores. The higher average win scores for both experimen- 
tal and control form preferrers underscore our earlier discussion regarding the 
development of attentional processes. Dimensional preferences can, in some 
situations, be response biases, but the observation of the maturation of these 
preferences can also index the development of the perceptual organizing pro- 
cess. It seems that the earlier such behavior occurs, the greater the facilitation 
of learning and performance on problem solving or discrimination tasks. It 
may be that their tendency to prefer for^^ stimuli on the color-form task con- 
tributed to the superior performance of tnc experimental children on the oddi- 
ty task. 

Lipsitt and Serunian (1963) suggested that a correct response on six suc- 
cessive trials be used as a criterion to classify a child as a learner on the oddity 
task. Cross-sectional studies have found that a majority of young, nonretard- 
ed children do not exhibit six successive correct responses to oddity displays 
until they reach 5 or 6 years of age. For example. Hill (1965) reported that 10% 
of the 4-year-old children she tested reach criteria, while Croll (1970) found 
that only 13% of 4-year-olds were oddity learners. On the other hand, 
Neimark and Horn (1969) reported that a 2-year-old girl was able to solve od- 
dity displays, but only after individualized inhome training. Gollin and 
Schadler (1972) suggested that by reducing the probability of reinforcement 
for positional response bias and by adding stimuli to the training arrays the 
salience ol odd cues for preschoolers under the age of 5 can be increased. It 
might seem, then, that there is evidence of a critical age for oddity learning 
that is subject to the effects of training and experience, which can either 
facilitate or interfere with performance proficiency on an oddity test. 

We found that once a child, experimental or control, was identified Sis an 
oddity learner, his or her performance did not fall below that level for learner 
designation, although there remained some variance in the children's responses 
across test sessions. Moreover, there were changes in the number of ex- 
perimental versus control oddity learners over time. There were few control 
learners (n = 3) prior to 66 months. By the time they had completed third 
grade (102 months), seven of the eight older control children tested exhibited 
six successive correct instrumental choices to the oddity display. On the other 
hand, there is a different pattern of change for the experimental learners that 
suggests three stages for the experimental acquisition of the learner construct. 
At 42 months, there was only one experimental learner. Experimental perfor- 
mance between 54 and 78 months represented a second stage during which 
close to 50% of the experimental children met the learner criterion. The 
average age of onset for becoming an oddity learner was 5.4 years for the ex- 
perimental group children, a finding consistent with the literature that reports 
that the majority of kindergarten and first grade childr^»n were able to learn 
oddity displays. As the children proceeded through school (78 to 102 months), 
there were steady increa^ s in the number of experimental learners until, by 
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the end of third grade, all of the experimental children tested {n = 10) made six 
successive correct oddity choices. 

Although the group mean average win score declined at 66 nionths (end of 
kindergarten), the number of experimental learners increased. In part the 
decline is attributable to lower performance by several outlying experimental 
rhildren with low scores. But the decline in average win scores may in part also 
reflect a cognitive transition period. That is, it may be a time during which the 
children are trying different strategies. This possibility is iuggested by the fact 
that some individual scores are lower than at an earlier age. The percentage of 
experimental learners at 78 months compared with the percentages suggested 
by a composite regression line reported by House, Brown, and Scott (1974, p. 
9) is below the percentage of learners found at this age in six cross-sectional 
studies (Brown, 1970; Brown & Lloyd, 1971; Gollin & Shirk, 1966; Lipsitt & 
Serunian, 1963; Penn, Sindberg, & Wolhueter, 1969; Porter, 1965). When we 
analyzed our data using the test items for which only color or form was rele- 
vant for solution, the percentage of experimental learners rose to 69% and the 
discrepancy between our results and the House, Brown, and Scott best fitting 
line was eliminated. The increase in the number of learners on color and form 
relevant displays supported the finding that performance is best and preferred 
on color and form stimuli. 

In summary, we concluded: that the experimental oddity performance was 
significantly superior to that of the control children; that elementary school, 
especially the first, second, and third grades, promoted increases in the oddity 
performance of both groups of children; and that oddity performance gains 
were more pronounced for the control than for the experimental children 
because the preschool performance of the control > jungsters was lower than 
their experimental counterparts'. With respect to this last point, on the oddity 
task as well as on the color-form and probability match tasks, th^re was an ex- 
perimental versus control performance lag over time: The control children 
came to exhibit the same degree of discrimination learning performance so- 
phistication that the experimental youngsters had exhibited at a much earlier 
developmental stage. On the oddity task, the control performance lag lasted at 
least 6 years (from 30 to 102 months). Moreover, and very unfortunately for 
the control children, the fact that experimental versus control mean average 
win score difference was reduced to 3 points at 102 months did not necessarily 
imply that experimental versus control oddity differences had disappeared, 
but only that differences were reduced for the oddity performance construct of 
average win scores. 

As he case for color-form performance, any performance construct for 
the .ity paradigm must take on developmental characteristics such that 
ovei lime most if not all children will master the construct. But mastery of one 
developmental construct does not infer an end to unsophisticated discrimina- 
tion learning performance, especially when additional, more developmentally 
advanced constructs are used. And it is because the detrimental influences of 
antagonistic learning styles accumulate across development that perseverative 
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and unenthusiastic learning styles such as displayed by the control children 
bode poorly for these youngsters' potential for future intellectual growth. 



We ' we reported in this chapter consistent findings across three discrimina- 
tir , fning tasks that the experimental children demonstrated more sophisti- 
cal ' ly problem solving behaviors than did their control counterparts. The 
exp^.i* "^^al group of children generally outperformed the control children in 
absolute performance levels, but more importantly revealed an earlier tenden- 
cy to hypothesis test, to engage enthusiastically in the task, and to be sensitive 
to the reinforcement contingencies of the problem situation. The control group 
of children performed qaite differently. Not only were their performance lev- 
els lower, but they tended to perseverative behavior, responding stereotypi- 
cally, indicating by their responses that they were insensitive to the reinforce- 
ment feedback information and by their general behavior, which was unenthu- 
siastic and even passive, that they were disinterested in engaging in the tasks. 

We have suggested that such behavior on the part of control children is pro- 
totypic of the more rigid, unsophisticated trial-error behavior of older poorly- 
performing school age children (e.g.. Bloom & Broder, 1950; Bresnahan & 
Shapiro, 1972; Osier & Fivel, 1961; Osier & Kofsky, 1966; Osier & Shapiro, 
1964). Further, we have suggested that the problem solving performance of the 
control children revealed a learned system of behavior that is presently and 
ultimately antagonistic to the increasingly complex demands that will be 
presented to these children and will, therefore, induce performance failure 
(which will interfere with additional knowledge gathering -^nd beget additional 
failure). However, in that we also suggest that it is a system of behavior 
learned from experience, it has the potential to be remediated and so to help 
the child to effect more successful performance. 

From our observations, it seems that a major contributor to the failure of 
the untreated children was that they did not learn the value of how to gc*^ in- 
volved. The treated children's entnusiasm and success were clear indications of 
their having learned early how to learn. These data, especially when con- 
sidered together with the language development assessments, suggest that 
lower performance of the control group children resulted in part from a lack of 
sustained knowledge growth with increasing age caused by an antagonistic 
learning system that interferes with the process of accumulating the kind of in- 
formation specifically addressed in tests of intelligence. It is, on the other 
hand, a behavioral activity that the experimental children seem to have more 
eagerly and successfully pursued. 

In the next chapter on language development, we report an increasing dif- 
ferential between the experimental and control group children in language test 
performance. By 6 years of age (school entry), the experimental group's 
language skills were in some cases 2 years ahead of the control groups. The 



CONCLUSION 



ERLC 




5. Learning and Performance 



121 



importance of these two significant components c>f intellectual growth, 
cognitive and language skills, is revealed in a chapter on mother-child interac- 
tion. Our observations of the mother and child showed that the experimental 
mothers cooperated with their children, who acted as the educational 
engineers on problem solving tasks. It was the children's use of verbal prods 
and entfiusiasm in ordering problem elements for solution that led to the 
significant differences in success between the experimental and ^control dyads. 

The skills necessary for cognitive growth are acquired through learning, 
which also requires the acquisition of appropriate decision making rules 
(Hunt, 1961). These rules are integral to the process of learning how to learn 
(Estes, 1970; Stevenson, 1972) and enable an individual to better utilize his or 
her cognitive abilities. Decisionmaking rules are learned cognitive behaviors. 
They will help an individual systematically construct concepts from informa- 
tion gained about the properties of environmental phenomena (e.g,, 
Klausmeier, Ghatala, & Prayer, 1974). Gagne (1970) describe.^ this 
phenomenon as a complex set of intellectual processes constructed in hierar- 
chically ordered sequences, Gagne identified eight successive stages in this pro- 
cess, the ultimate completion cf which is a requisite for the achievement of 
adult thought levels. 

Scandura (1972) observed that each of Gagne's eight types of learning could 
be represented by a set or ordered pairs in which each stimulus is associated 
with a unique response. In turn, each proper stimulus-response (S-R) pairing 
can then be ordered within hierarchical families (Maltzman, 1967) that define 
all possible task solutions at an individual's command at the moment of deci- 
sion. In this sense, using Guilford's (1967) terminology, thinking becomes a 
convergent narrowing of stimulus optionf> followed by a divergent ordering of 
response possibilities. All the possible convergent-divergent formulations are 
themselves subordinated to structures (Maltzman terms them "compound 
habit family hierarchies'^ for response approaches or biases, Success in this 
dual ordering (i.e., successful thinking) is measured in terms of performance: 
Did the actual manipulation of S-R arrangements result in the elicitation of the 
correct response for problem solution? According to this conceptualization of 
higher order mental processing, we attempt to be consistent in our descriptive 
summary of the abilities chat contribute to effective problem solving. 

Implicit in this conceptualization is Bruner's (1967) notion that cognitive 
growth is a continuous process fundamental to the child's ability to intellec- 
tually represent what has been learned as he or she matures. The pivot (Vygot- 
sky, 1962) for this representation is the child's progressive accumulation of 
these proficiencies, which go beyond the immediate situation and provide the 
capacity to te.st hypotheses that are remote in their time and space dimensions. 
We can monitor this maturation process by concentrating on skilled behaviors 
in the form of children's response patterns. In our learning research program, 
we have analyzed the experimental and control children's response patterns in 
terms of their attentional sensitivity to changes in discrimination stimuli, 
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Many variables have been demonstrated to influence stimulus selection, in- 
cluding: (a) culture (Doob, 1960; Serpell, 1966; Suchman, 1966), (b) 
physiological status (Doehring, 1960; Peeke & Stone, 1973a, 1973b; Stone, 
1960; Suchman, 1966), (c) race and social class (Marcus, West, & Gaines, 
1968; Trabasso, Stave, & Eichberg, 1969), (d) cognitive style and learning 
skills (Gaines, 1969), (e) the structural characteristics of the stimuli (Huang, 
1945; Melkman & Deutsch, 1977; Tampieri, 1968), (f) the degree of abstract- 
ness in i v' .nands (Gindes & Barten, 1977), etc. But, as Horowitz (1969) has 
argueo lature of the interaction among these influences depends on both 
the nal .nd the level of development of the individual in his or her relation- 
ship to L. . environment. 

Bradbury and Nelson (1974) argued that a child's preference is suspended 
between two sets of criteria: strategies needed to solve the problem q.e., the 
cognitive analysis of the task) and preferences for responding (e.g., inclina- 
tions toward "novelty" or "position" response patterns). Brown and Campione 
(1981) suggested tFidt dimensional selection on a preference test is determined 
both by a developmentally related dimensional preference hierarchy and by 
the nature of the cues on the competing dimensions. Dimensional dominance is 
therefore a function of the interaction between discriminability of the stimulus 
and the response bias of the subject, which in turn is a function of the 
developmental level of the child. Response tendencies are expected to be con- 
trolled as a child matures and behavior in problem solving tasks becomes 
directed toward solution. 

The environmental forces that influence the cognitive skill development 
necessary for problem solving originate in an impoverished but unique socio- 
psychological milieu. Zimiles (1972) suggested that cognitive development be 
viewed as habits of behavior (e.g., patterns of curiosity, the tendency to ask 
questions, the inclination to seek and expect to find solutions to problems, and 
to persevere in working at a task). He argued that these habits set the 
parameters for the alternatives a given individual has to relate to both objects 
and people. These alternatives bear on the development of the intellectual life 
of that person, but do not themselves constitute the child's cognitive content. 
These habits of behavior are environmentally determined, that is, they 
originate in a unique sociopsychological milieu that pressures learning perfor- 
mance. 

In our early discussion of the learning performance we examined how the 
acquisition o{ concepts proceeds through a learning and decisionmaking pro- 
cess in which children learn how to learn over time. Stevenson's (1970) argu- 
ment was that experience with learning situations facilitates efficient learning 
of new problems. He listed the following factors as contributing to improved 
performance: the elimination of biases and other incorrect response tenden- 
cies, the development of appropriate observing responses and increased atten- 
tion to relevant cues, modification of expectancies concerning the difficulty of 
the problem, and the acquisition of strategies for maximizing the information 
from each response. In this regard, Bruner's (Bruner, Olver, & Greenfield, 
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1967) concept of the development o{ the higher mental processes is that they 
develop in situations that offer tht? opportunity for the individual to work in 
the dimension of time. The problem is present, but ^he solution demands tha: 
the child look back to past experiences and relate them to future goals» 
Children in impoverished and restricted environments are beset by immediate 
demands that allow little opportunity for looking ahead while planning deci- 
sions. Such developmental experiences may be more conducive to learning 
behaviors that secure immediate solution. Such learning styles, over time, may 
become antagonistic to the solution that requires hypothesis testing and 
strategies because the solution is displaced in time. 

It is our argument, therefort^ that the control children's learning styles grew 
and developed in ways that were antagonistic to their future learning. We can 
identify at least three characteristics of the socialization process, typical of the 
inner city, that uct as negative influences on the cognitive growth of the 
seriously disadvantaged child. These are: a low IQ and low verbal principal 
caretaker who does not (cannot) provide appropriate stimulation for cognitive 
growth and thus creates a sociopsychological milieu that encourages the devel- 
opment of systems of learning antagonistic to proper problem solving abilities; 
highly structured preschools and kindergartens that emphasize the convergent 
thinking abilities necessary (e.g., for rote learning, at the <'xpense of the diver- 
gent sensitivity necessary for more sophisticated and mature problem solving 
response modes); and the lack of planning for between grade transition that 
limits the academic success of disadvantaged youngsters when the nature of 
school demands change (e.g., when divergent thinking skills become manda- 
tory in the middle elementary grades). 

It is because early learning performance is not etched in stone, but rather 
governed by basic principles of learning -reinforcement and extinction -that 
there is at once danger and hope. There is a danger that, if iiot reinforced, the 
early skills in problem solving such as those demonstrated by the experimental 
children can be lost if not appropriately required hv the decisionmaking situa- 
tions to which youngsters are exposed. On the other hand, if the notion of a 
learned antagonistic system of behavior inappropriate for problem solving is a 
viable assumption, then there is the hope that children such as those in the con- 
trol group cau unlearn the inappropriate skills and develop appropriate prob- 
lem solving skills. In other words, if the strategies needed for future school suc- 
cess are not reinforced early, then other styles are learned in their place. But 
the early learning styles that facilitate academic proficiency can become ex- 
tinguished if not properly nurtured. 

The sociop.sychologicai milieu is not passive. It acts to either help or hinder 
children's learning. It is iherefore important for parents, teachers, and other 
adults who work with young, especially pre.school, children to provide ade- 
quate reinforcement for those problem solving skills required for an adequate 
development of each individual child's potential tor cognitive growth. 
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The primary purpose of the language assessment program was to evaluate 
the influence of the preschool educational program and family intervention on 
the general language development of the experimental children and control 
children. In addition to general language development, we were concerned 
with defining and testing the various areas of linguistic capability, each of 
which might exhibit a different pattern of growth. Central to this problem was 
the question of how development of linguistic ability — a complex and elusive 
process that does not lend itself easily to quantitative measures — was to be 
measured over a period of years and with a degree of quantitative accuracy 
that would permit detection and objective comparison of developmental dif- 
ferences between groups of subjects. The development of a satisfactory techni- 
que for measuring language ability in its several aspects, considered critical for 
language growth, thus became an important corollary to our main purpose, to 
assess language development using the treated and untreated youngsters. 

Samples of free language production were collected from each child as 
young as 9 months; however, it was only at the age range of 18 to 21 months 
that intelligible speech was recorded for enough members of each group to 
warrant analysis. A middle aged black woman who resided in the area was 
hired and trained to engage each child in play and conversation and to tape- 
record each entire session. She w^s also trained to administer the experimental 
and standardized language tests. She was particularly effective in establishing 
rai port with all the children. All testing and sampling sessions took place at 
the Infant Education Center in Milwaukee, Uher reel tape recorders (Model 
4400) were used for recording and transcribing; the sessions. All recordings 
were transcribed, proofread, and analyzed by trained graduate students at our 
laboratory in Madison. 

Once a child has gained some control over syntax, quantitative measures of 
his or her spontaneous language production gradually lose their effectiveness 
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as indices of development. Therefore, in order to continue to evaluate dif- 
ferential language development, we administered language tests whose 
measures make it possible to compare levels of control, developmentally, over 
specific aspects of grammar. The use of a wide variety of tests designed to 
measure the children's ability to imitate, comprehend, and produce gr^ 
matical structures provided a broad basis for evaluating differential language 
development between groups. In addition, we hoped to gain from the suc- 
cessive replications of these tests not only collateral confirmation of the dif- 
ferential in IQ test performance but also data that would show patterns of 
language development as the children grew older. 

At the age of 36 months, each child was given the first of several tests that 
would measure his/her control over a wide range of grammatical structures. 
Three of these tests -a grammatical comprehension and two morphology 
tests -were modifications of previously published tests (Bellugi-Klima, 1968; 
Berko, 1958). These were used for measuring comprehension and elicited mor- 
phemic production, respectively. Two additional production tests (Picture 
Morphology, Tests 1 and 2) and two imitation tests (Sentence Repetition Tests 
I and II) were developed in our language laboratory. 

In summary, we utilized a wide range of tests covering specific aspects of 
performance and administered them at regular intervals to provide the infor- 
mation necessary for making comparative assessments of development. We 
regularly sampled the children's spontaneous language production from the 
onset of intelligible speech to the time of entry into public school and in addi- 
tion scheduled regular administration of tests of comprehen^-ion, imitation, 
and production. These tests were either developed by our researchers or 
adapted from tests developed els vhere. A complete schedule of the tests 
given and the language samples obtained from the two groups of subjects over 
a 5-year period is presented in Table 6-1. 

FREE SPEECH ANALYSIS: 
GROSS FEATURE TABULATION 

The analysis of spontaneous speech measures was most useful for determin- 
ing the level of the children's linguistic development during the first stages of 
language acquisition. As a child grows older, his/her linguistic repertoire ex- 
pands beyond what may reliably be represented by segments of free conversa- 
tion; in other words, the definitiveness of free speech analysis as a measure of 
linguistic development declines. However, even during the later si iges of ac- 
quisition, the information derived through this procedure remained valuable, 
particularly in supporting and clarifying findings from more rigidly controlled 
language tests. 

Sessions lasting approximately 45 minutes and involving play and conver- 
sation between the child and the language examiner were conducted and 
recorded every 3 months when the children were 18 to 35 months old, As each 



ERIC 



6. Language Assessment 



child reached the age of 36 months, language tests were included in the sessions 
and the periods of free conversation were reduced to approximately 20 
minutes. The recorded samples from children 18 to 35 months old were com- 
pletely transcribed and analyzed; thereafter, only 15-minute portions of the 
samples were used. 

The analysis of language samples was based on the following measures: (a) 
mean number of utterances, (b) percentage of multiword utterances, (c) per- 
centage of repetitive utterances, (d) mean vocabulary per sample, (e) mean cu- 
mulative vocabulary, and (f) mean length of utteranc ixpressed as mean num- 
ber of morphemes per utterance. All tabulations were mathematically reduced 
to counts for 10-minute samples in order to facilitate comparison across all age 
levels. Table 6-2 summarizes the data obtained on these measures. 

An utterance is defined as any discernible word or set of words between ini- 
tial and terminal junctures (full stops). Among young children who are learn- 
ing their first language, the amount of intelligible speech per unit of time is ex- 
pected to increase as language facility develops. Once learning has taken 
place, sheer output of speech becomes an indicator of situational circum- 
stances and/or of the child's talkativeness rather than of language develop- 
ment. This point appears to have been reached by both groups at about 54 
months of age (Figure 6-1). 

Repetition of adults and other children's utterances constitutes one of the 
first processes of language learning (Brown & Bellugi, 1964). Repetitive utter- 
ances can therefore be expected to make up a substantial portion of young chil- 
dren's early speech; the onset of repetition may, in fact, be an indication of the 
age at which language learning actually begins. 

This process gradually gives way to greater use of spontaneous utterances. 
Among children who have learned the language, as well as among adult speak- 
ers, repetitive utterances constitute a negligible portion of free speech. Figure 
6-2 shows that by age 21 months, when sampling began, the experimental 
group was already making its fullest use of repetition, whereas the control 
group did not do so until the next age level of 24 months. After age 39 months, 
the experimental children's use of repetitive utterances dropped to below 3% 
for the remainder of the sampling period, while the control children continued 
to use repetitive utterances for more than 3% of their utterances until they 
were 63 months old. 

A child's earliest utterances typically consist of single words. Learning to 
put words together is the first step in the development of syntax. In th( course 
of acquiring a first language, a chiH reaches a point after which utterances 
comprising two or more words are u ?d at a fairly consistent rate. The age at 
which this point is reached, taken in c jnjunction with other indicators, may be 
an index of the pace at which language development is taking place. The ex- 
perimental children reached this point at about 42 months of age, whereas the 
control children's rate of multiword utterances did not stabilize until the age of 
51 months at the earliest (Figure 6-2). * 
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Table 6-1 Language Testings and Free Speech Sample Collections: Schedule of Tests, Ages, and Sample Sizes 



LANGUAGE TESTS 


18" 
22 


22- 
24 


27 


30 


33 


36 


AGE IN MONTHS 
39 42 45 48 


51 


54 


57 


60 


63 


66 


69 


72 


75 


78 


81 


Sentence Repetition 

IcSl 1 V, 

Test I C 
Test n E 
Test II C 












lb 
11 


19 
15 


19 
17 


19 
18 


19 
18 


18 
18 


18 
17 


18 


16 
17 
17 
16 


16 
18 


15 

17 


17 
15 


16 
15 


— 




— 


Grammatical Comprehension 
E 
C 












1 

15 


17 
17 


17 
18 


17 
18 


17 
18 


17 
18 


17 
18 


17 
18 


17 
18 


17 
17 


17 
17 












Picture Morphology 
Original Test E 
Original Test C 

PpviQprl Tocf P 
INCVIoCU leal c 

Revised fesf C 


— 


— 


— 


— 


— 




9 
15 


— 


17 
18 


— 


17 
18 




16 
15 




17 
18 




— 


— 




— 


— 


Berko Morphology 

Oricrin;il Tocf t* 

\^rigiricii iesi c. 
Original Test C 
Revised Test E 
Revised Test C 










































14 

12 


Illinois Test of Psycho-linguistic 
Abilities E 
C 
























17 
















17 
1/ 




Free Speech Samples 
45-Minute h 
45-Minute C 
15-Minute E 
15-Minute C 


16 
8 


17 
13 


16 
13 


16 
15 


16 
16 


17 

17 


17 
18 


17 
17 


17 
18 


17 
18 


17 
18 


17 
18 


17 
18 


17 
18 


17 
17 


16 
18 


17 
17 


11 
14 









Note: The numbers listed represent sample sizes tor experimental (E) and control (C) groups participating in each testing sample session. 1 / 



Table 6-2 Free Speech Measures: Summary 
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The mean length of utterance is expressed in number of morphemes per ut- 
terance. The total number of morphemes in a sample is divided by the total 
number of utterances i:. that sample to produce this measure. In our samples, 
all lexical items and all inflectional endings were counted as morphemes. For 
example, the wo ' cat is a single morpheme, while cats is counted as two: cat 
and the plural marker s. Irregular inflections were not counted and expres- 
sions such as gonna and gotta were given only one count each. The mean 
length of a child's utterances (MLU) is a reflection of complexity and has been 
widely used to indicate a child's stage of linguistic development (e.g.. Bloom, 
1970; Brown, 1973). 

Differences in mean length of utterance are of necessity minute and do not 
lend themselves well 'o conventional methods of analysis. A more infor- 
mative method of presenting this important performance measure is to il- 
lustrate the progress of the two groups through the developmental stages as 
signaled by the increase in MLU (F ^ure 6-3). Assignment of developmental 
stages on the basis of MLU is an adaptation from Brown (1970), who suggested 
that MLU stages might be a more revealing indication of the child's linguistic 
capacity than chronological age. Scores from every two successive age levels 
have been combined to show progress at 6-month intervals. It can readily be 
seen that at virtually every stage the experimental children were younger than 
the control children or were in the upper MLU range for that stage, or both, In 
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other words, the experimental children not only reached the successive MLU 
stages earlier than the control children — sometimes by as much as a year as in 
the instance of Stage VI -but also progressed through these stages more rapid- 

ly. 

Toward the end of the language sampling period, the MLUs of the two 
groups seemed to have reached comparable levels (Figure 6-3). Without addi- 
tional data, it is not clear whether this pattern would have continued, but there 
is a strong likelihood that MLUs, like the other free speech measures, would 
reach a point after which it would no longer be indicative of language develop- 
ment. It is interesting to note, however, that when MLU counts are translated 
into developmental stages, the differences between experimental and control 
groups remain clear and consistent through virtually the entire length of the 
language sampling period. 

The first occurrence of each word was counted as a vocabulary item. Inflec- 
tion morphemes were disregarded; for example, cat and cats counted as one 
item. Proper names such as Santa Claus were counted as single items, as were 
compounds such as shopping bag. An exception was made for cases in which 
one of the parts of a compound was found to be productive. For example, if 
both shopping bag and paper bag occurred, bag counted as a vocabulary item, 
and so did both shopping and paper. This resulted in a count of th »e as oppos- 
ed to the two that would result from counting only the compounds. This 
measure reflects the vocabulary range for a 10-minute sample. 

This count differs from the mean vocabulary per sample in two major 
respects. First, only new items were added monthly to a master list for each 
child. Thus, words that tended to be used at every session (su'^S as function 
words and the more common lexical items) were listed only once. Second, 
only those items that were produced spontaneously by a child were counted, 
^hus eliminating any distortion that could be caused by the inclusion of such 
repetitive items as words from songs or nursery rhymes. 

Perhaps more indicative of the child's actual vocabulary development is the 
rate of increase in the children's cumulative vocabulary. From age 30 months 
onward, the two groups had virtually identical rates of increase. In the period 
preceding 30 months, however, there was a sharp difference between the two 
groups, with the control group exhibiting very slow progress up to 27 months 
of age. What seems to have happened, then, is that although the control 
children recovered to achieve a comparable rate of increase after the 18 to 30 
month period, their early lag behind the experimental group remained until 
after they were 60 months old. Their cumulative vocabulary count therefore 
remained approximately 3 months behind that of the experimental group. 

The sampling of spontaneous speech during the earliest years of language 
acquisition necessitated the use of measures that seem to lose their sensitivity 
as the child's control over grammar increases. Such quantitative measures as 
total number of utterances, for example, wheti taken aiter a child has learned 
to construct sentences, have little significance beyond the fact of the child's 
talkativeness or reticence at the time of sampling. But during the first stages of 
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acquisition, when babbling is developing into language, the amount of in- 
telligible speech is the prime indicator of the rate at which development is tak- 
ing place, It is noteworthy that the greatest differences in total number of in- 
telligible utterances and in mean vocabulary per sample between the two 
groups appeared during this period (21 to 27 months), with the experimental 
child ren producing significantly more utterances and using a significantly 
larger lexicon per sample than did the control children. As Lenneberg (1967) 
explains, 

Children between 18 and 36 months seem to have a tendency to run con- 
stantly through their repertoire of capacities. . . . The utterances of a child 
who is just beginning to speak (normally not much later than 30 months) 
may thus reflect the stages that his development of language capacity, par- 
ticularly understanding, have traversed, even though one may actually 
have taken place some 2 months before the other. By about 30 months, 
however, production soon becomes unreliable as an indicator of language 
capacities as is the case in the adult, (p. 286) 

Our findings from the analysis of free speech samples gener<illy support these 
statements. However, we also observed differences in language production 
patterns that continued well beyond the 30-month age limit set by Lenneberg. 
The patterns for both percentage of repetitive utterances and percentage of 
multiword utterances, for instance, were shown to differ in the two groups of 
children until at least the age of 42 months. Moreover, our findings on one im- 
portant measure - the mean length of utterance (MLU) - suggest a difference in 
rate of development that distinguishes one group from the other through at 
least the lige of 66 months (Figure 6-4)- These findings, especially when viewed 
in the light of results from concurrent language tests, indicate that certain 
measures used in the analysis of spontaneous or free language production may 
continue to yield information on language development even beyond the point 
at which language is presumed to have been acquired. 

The data Vom free speech language analysis are most sensitive to intergroup 
differences at the earlier month periods, revealing an initial language growth 
by the experimental group far superior to the control, Quantitative measures 
also suggested some interesting developmental trends. The first 8 to 12 months 
of growth (between W and 30 months of age) seemed to be a critical period of 
development for the experimental group or, conversely, a retarded period of 
growth for the control group. Though the number of morphemes was highly 
interrelated with total utterances, the fact that the experimental children pro- 
duced a significantly larger number of unique vocabulary items and also used 
utterances almost 50% longer than the control children gave added meaning to 
the measure of gross numbers of morphemes. Indeed, this holds serious impli- 
cations for the development of both linguistic and perceptual skills. An early 
start at perceptual discrimination and labeling is, it seems, crucial to subse- 
quent development of language skills, 
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Figure 6-4. Free Speech: Mean Length of UUerance 

These data indicate that free speech language analysis can be an effective 
method of delineating both quantitative and qualitative differences in treat- 
ment effects between experime ntal and control groups. Quantitative differences 
in the early months favored the experimental group. The qualitative differ- 
ences suggested by four factors in the quantitative data - the number of repeti- 
tive utterances, the number of single-word utterances, the vocabulary range, 
and the mean number of morphemes per utterance — are supported by meas- 
ures gained from the more structured language tests (e.g., sentence repetition 
and the ITPA) that also seek to establish developmental language patterns. 

Thus, gross feature tabulation for the analysis of free speech samples is most 
sensitive to early language growth, when language behavior is more quantita- 
tive than qualitative. But as wc shall see, even though the behavior of the ex- 
perimental children beyond the V/i to IVi year age period was not shown by 
these measures to be quite as remarkable in comparison with the control chil- 
dren's, the differential in language development actually continued in an even 
more significant and sophisticated fashiofi in favor of the experimental group. 
It is difficult to know the true explanation of such behavior, but the implica- 
tion is that if, as in other kinds of psychomotor development, the emergence of 
lefined and developmentally sophisticated behavior is preceded by a period of 
intense practice on the part o^ the child, then the period between 18 and 30 
months of age is of critical importance to future language rievelopment. L is in 
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this early period that language tends to be used to react to situations and to 
comment on all observations with a demonstrative or identifying remark. 
Later, language tends to act upon the environment in attempts to initiate or ap- 
preciate the situation. These attempts introduce the abstract and more com- 
plex syntactic aspects oi thought and language. This thesis is consistent with 
the treatment of thought and language by both Vygotsky and Piaget. 

The parallelism test indicated comparable performance curves for the two 
groups. Differences between groups were significant (p < .029) only during 
the first two age levels tested (21 to 27 months), with the experimental children 
producing more intelligible utterances than the control group during that peri- 
od. As is expected with this type of measure, the children in both groups pro- 
duced significantly, F(30, 38) . 4.21, p < .01, more utterances as they grew 
older. 

A significant, F(15, 19) = 2.52, p < .05, deviation from parallelism was 
shown by the two groups performance scores on this measure. This difference 
in performance patterns occurred mainly in the first half of the sampling 
period. The overall difference between the two groups, according to the 
Hotelling P statistic, was significant (T^ = 78.61, p = .023), with the ex- 
perimental children's percentage of repetitive utterances being the lower of the 
two. The percentage of such utterances would normally be expected to 
diminish significantly over time and did so for all of the children, P(30, 33) ^ 
3.73, p < .02. 

Parallelism was rejected on this measure, F(15, 19) = 2.10, p < .10. There 
was an overall difference in favor of the experimental group that approached 
significance (Hotelling T^ = 61.02, p . .068). As with all other free speech 
measures, the increase in percentage of multiword utterances over time was 
significant, F(30, 38) = 3.94, p < .01, for all children. 

The MLU performance patterns of the two groups were found to be parallel. 
Differences between the two groups were, on the whole, not significant. As 
they grew older, the children in both groups mad significant progress on this 
measure, F(30, 38) = 7.03, p < .01. 

The performance trends of the two groups oxx the vocabulary measure were 
found to be parallel. Although the Hotelling T^ test showed no significant dif- 
ference in overall performance between the two groups (T^ = 40.99, p = 
.245), separate t tests indicated that the experimental children produced signifi- 
cantly (p < .050) more vocabulary items than the control children during the 
first three age levels sampled (24 to 30 months) as well as at the 39-, 45-, and 
48-month Itvels. From age 51 months to the end of the sampling period, the 
two groups did not differ significantly in their use of vocabulary items. All 
children made significant, f(30, 38) = 7.1b, p < .01, progress over lime on 
this measure. 

As in the measure of mean vocabulary ptr sample, th(^ Hotelling T^ test did 
not show any significant difference between the overall performance of the 
two groups (T^ = 21.92, p = .718); however, separate t tests indicated that 
the experimental children maintained a significantl> (p < .05) higher 
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cumulative vocabulary than the control group from the first age level (24 
months) through the 60'month level. 

THE GRAMMATICAL COMPREHENSION TEST 

The Grammatical Comprehension Test, a modified version of the test sug- 
gested by Bellugi-Klima (1968), consisted of 59 items arranged in 15 subte5ts^ 
which in turn comprised 34 minimal contrasts that tested comprehension of 
the following structures: 

1. Prepositions: in/on/under (1 subtest; 3 items) 

2. Singular/plural nouns: 

a. Object position (1 subtest; 4 items) 

b. Subject position, with verbs in the present tense (1 subtest; 4 
items) 

3. Possessive noun markers (1 subtest; 4 items) 

4. Can't/can (1 subtest); 

a. Used in statements (2 items) 

b. Used in wh- questions (2 items) 

5. Conjunctions: 

a. Or/and (1 subtest; 4 items) 

b. Either-or/neither-nor (1 subtest; 4 items) 

6. Negative affix wn- (J subtest; 4 items) 

7. Adjectives (1 subtest): 

a. Size: small/big (2 items) 

b. Color: purple, blue, green, red (2 items) 

8. Comparative (] subtest): 

a. Bigger /smaller (2 items) 

b. More (2 items) 

9. Joined comparatives (1 subtest): 

a. Bigger and flatter (1 item) 

b. Smaller and rour der (1 item) 

10. Pronouns: 

a. Him/himself (1 subtest; 4 items) 

b. Themselves/ eaclt other (1 subtest; 1 items) 

11. Active/passive (1 subtest; 4 items) 

12. Limbedded clauses (1 subtrst; 6 items) 

Each item consisted of an action that the child was asked to demonstrate using 
dolls, blocks, toy animais, or other objects that were made av*^'lable during 
the lest session. The entire test took from 25 to 30 minutes to administer. 

At every age level tested, the performance of the two groups was evaluated 
on the basis of percentage of subtests correct, mean number of subtests ac- 
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quired, and mean number of contrasts acquired. A subtest was considered to 
have been correctly answered only when the child had given correct responses 
to all items within that subtest. Each subtest answered correctly represented, 
conservatively, a grammatical structure comprehended. 

The point at which a child was considered to have acquired a sul^tCvSt was 
the age level at which he or she began to demonstrate consistent comprehen- 
sion of the structure being tested; that is, when all items in the subtest were 
answered correctly each time the child took the test. If, for example, a child 
gave correct responses to a subtest at every age level except at 42 months, the 
age of acquisition for that subtest was recorded as 45 months. The number of 
subtests acquired was recorded for each child and the mean calculated for each 
group at every age level tested. 

In this test, a contrast wa^ usually represented in a paT of sentences that dif- 
fered from each other only in the specific feature being tested. Two contrasts 
generally constituted a subtest. Subtest V {cant/can), for example, consisted 
of the following: 

Here is a ball and here is a jack. Look, I can roll the ball (demonstrate). 

1. Show me the thing that can't roll. 

2. Show me the thing that can roll. 

Here is a pencil. We use it to write with. Here is a spoon. We use it to eat 
with. 

3. Show me: What can t write? 

4. Show me: What can write? 

A child who responded correctly to all four questions was credited with two 
contrasts, or one subtest. He or she had to answer both items 1 and 2 or both 
items 3 and 4 to be given credit for one contrast. Correct responses to only 
items 1 and 4 or 2 and 3 were not counted. As was the case with subtests, a 
contrast was considered to have been acquired only when it was being 
answered correctly at every age level through the end of the testing period. 

Observing the acquisition of contrasts provided additional information on 
the growth of the children's comprehension of grammatical structures because 
it demonstrated the process by which each structure was gradually mastered. 
For instance, both groups acquired the constrast or/and plus nouns much 
earlier than they did or/and plus adjectives. This will be discussed subsequent- 
ly in greater detail. 

Analysis of Results 
Subtests correct 

Deviation from parallel was significant, f(20, 24) = 4.22, p < .01, as was 
the overall difference between groups, 23) = 9.94, p < .01. Although 
all of the children improved their scores significantly (Hotelling T' 156.85, 
p - ,000) as they giew older, the difference between the two groups' rates 
of improvement was striking. For example, the experimental group's initial 
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performance was not matched by the control group until 21 months later, at 57 
months, and the level attained by the experimental children at 42 months was 
reached by the control children only at the end of the testing period, at 66 
months (Figure 6-5). 




Figure 6-5. Percentage of Subtests Corrijct: Grammatical Con^.prehension Test 



Subtests acquired 

Deviation from parallel in tfie two groups performance trends was signifi- 
cant, 5(10, 24) = 13.77, p < .01. The experimental children acquired signifi- 
cantly (Hotelling = 294.20, p = .000) mure subtests overall than the con- 
trol group. The difference between groups at every age level was also signifi- 
cant {p < .013) in favor of the experimental group. On the whole, the children 
acquired significantly, f(20, 48) = 16.54, p < .02, more subtests as they grew 
older. The experimental children, however, gained significantly, f(10, 33) = 
30.65, p < .001, more over time than did the children in the control group 
(Figure 6-6). 
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Figure 6-6. Grammatical Comprehension: Mean Subtesfs Acquired 

Contrasts acquired 

Deviation from parallel between the two groups was significant, f(10, 24) = 
8.82, p < .01. Overall differences between groups were significant (Hotelling 
= 133.46, p = .000) in favor of the experimental group, who by age 36 
months had already acquired 3.5 contrasts, a figure not equaled by the control 
group until they were 51 months of age. By that age (51 months), the experimen- 
tal children had demonstrated acquisition of 14.3 contrasts, a performance 
equaled by the control group only at 66 months. The experimental children were 
thus consistently ahead of their control counterparts by at least 15 months on 
this measure (Figure 6-7), 

Acquisition Patterns 

We compared the two groups progress in the acquisition of specific gram- 
matical structures (Table 6-3). Except for the embedded clauses subtest, which 
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only one child comprehended partially, all the subtests were broken down into 
their component contrasting pairs. A contrast was considered to have been 
mastered or acquired by a group when at least 60% of that group had acquired 
it. When all contrasts comprising a subtest had been acquired in this manner 
by a group, acquisition of the complete subtest by that group was considered 
to have taken place. 



Table 6-3 Grammatical Comprehension Test: Acquisition Patterns 
(Structures acquired by at least 60% of each group; items in bold type 
are complete subtests) 



Experimental 


Age (months) Control 


36 


Possessive noun marker: 

t'L/y > MMMMy/ Mf|Mt?y 5 oOy 

CanVcanx in statements 


39 




\a^rli/vMrl( 111 WIl* \^ 

Or/and: with nouns 
Prepositions: in/under 
ofi/ ufmef 


42 




in/on 


45 




Possessive noun marker: 

mommy's girl/ girl's mommy 
iAujeviivcs. iNegacive arrix un-: 

small/big covered/ uncovered 


48 





purple/blue, green/red piled/unpiled 






Comparative: more 
Reflexive/reciprocal pronouns: 
mt themsehm/each other 


51 


Or/and: with nouns 


feed thertselves/each other 
Reflexive: hits him/himself 
Singular/Plural Noun (Object): 

jack/jacks 

Active/Passive: pushes/is pushed by 

chaseslis chased by 


54 


Possessive noun marker: 
boy's daddy/ daddy's boy 


Or/and: with adjectives 


57 


Adjectives; small/big 
Compara ive: mori? 


SinRular/Plural Noun (Object): 
ball/balls 

Joined Comparatives: Smaller md rounder 


60 


Prepositions: in/under 


Comparative: bigger/ smaller 


63 


Possessive noun marker: 
mommy's girl/girls mommy 

Negative affix un-: 
covered/uncovered 


Reflexive: feeds him/himsolf 


66 


piled/unpiled 
Or/and: with adjectives 
Active/Passive.* pushes/is pushed by 
chases/is chased by 
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Table 6-3 (continued) (Structures not acquired; percentages of 
acquisition at 66 months in parentheses; complete subtests in bold type) 



Experimental 


Control 




Adjectives: purple/blue, green/red (56) 




Prepositions: on/under (56) 




in/on (50) 




Reflexive /Reciprocal Pronouns: 




feed themselves/ each othev (50) 




hit themselves/ each other (56) 




i\«iicAivc 1 runciuns! 




feeds him/himself (50) 




hits him/himself (50) 




Singular/Plural Noun (Object): 




jack/jacks (44) 




ball/balls (50) 




Can't/can: in statements (44) 




in wh- O i'\Q\ 
111 Wl 1" 




Comparative: bigger/ smaller (28) 


joined Comparatives: 


Joined Comparatives: 


bagger and flatter (53) 


smaller and rounder (22) 




feiggcr and /Iflffer (6) 


Sinoular/Plural Nlmm /^iiKiurt) 4- Vprh> 


oinguiar/rJurai Noun ioubject; + Verb: 


doll VHilks/dolls walk (53) 


doll walks/dolls walk (22) 


dolls jump/doll jumps (53) 


dolls jump/doll jumps (11) 


Either-or/Neither-nor: 


Either-or/Neither-nor: 


with nouns (29) 


with nouns (11) 


with adjectives (29) 


with adjectives (11) 


Embedded Clauses: Group I (0) 


Embedded Clauses: Group I (0) 


Group 11 (6) 


Group II (0) 



By the time they were 48 months old, the experimental children had ac- 
quired three of the 15 subtests: can't/can, the prepositions in/on/under, and 
the possessive marker. In addition to these three subtests, the distinction 
or/ and with nouns was acquired at 42 months and the contrasts small/big and 
covered/ uncovered, at 48 months. Between 51 and 60 months of age the exper- 
imental children completed acquisition of the subtests on adjectives, the nega- 
tive affix, and or/and. They also acquired all of the contrasts for three new 
subtests (themselves/ each other, active/passive, and singular/plural nouns), 
one contrast for the subtest on comparatives, one for the subtest on 
him/himself, and one for the subtest on joined comparatives. During the next 
6 months, they completed the acquisition of him/himself and comparatives. 
The remaining contrast for joined comparatives was acquired by only 53% of 
the group and was therefore not included among their acquisitions, 
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In comparison, no structure was acquired during the first 12 months by the 
control group. In the following 12 months, five contrasts, but no complete 
subtests, were acquired. The contrasts were or/and with nouns, boys dad- 
dy/daddy's boy (porsessive noun marker), small/big (adjectives), more (com- 
parative), and in/under (prepositions). Two subtests (possessive noun marker 
and or/and) were completed during the next 6 months. Also acquired during 
this period (63 to 66 months) were the complete subtests for the negative affix 
un- and for active/passive. Thus, the control group s total rnnge of acquisition 
over the 30-month period consisted of only four complete subtests and three 
contrasts, in contrast to the experimental group s 11 complete subtests and one 
contrast. 

The three subtests not acquired by the experimental group were the 
singular/plural subject plus verb, either-or/neither-nor, and embedded 
clauses. They also failed to reach criterion on the joined comparatives bigger 
and flatter. With the exception of the singular/plural subject plus verb distinc- 
tion, these structures were the most complex in the test and were not expected 
to be acquired by the children until after 6 years of age. 

While it was obvious that the experimental children had mastered the 
singular/plural distinction with nouns used as objects, they did not seem to 
comprehend the same distinction when nouns were used as sentence subjects 
and followed by inflected verbs. These results followed the pattern of previous 
studies. Owings (1972) obtained similar results with his subjects acquiring the 
singular/plural noun distinction at the age of 5 years and the singular/plural 
noun plus inflected verb distinction at 6 years. Carrow (1968) reported that her 
subjects understood singular subjects earlier than they did plural subjects. 
Breaking down the subtest into its component pairs, wc found similar pat- 
terns: More children in each group responded correctly to the sentences with 
singular subjects than to those with plural ones. At the 66-month level, for in- 
stance, 100% of the experimental group and 76% of the control group re- 
sponded correctly to "The doll jumps/' whereas only 53% of the experimental 
group and 29% of the control group responded correctly to "The dolls jump." 

Each group of children also seemed to encounter the same degree of relative 
difficulty among contrasts within other subtests. For example, each group ac- 
quired or/and with nouns 15 months earlier than or/and with adjectives. With 
the experimental group the apes of acquisition were 42 and 57 months, respec- 
tively, and with the control group, 51 and 66 months, respectively. Boys dad- 
dy/daddy's boy was acquired at 39 months by the experimental group, 9 
months earlier than mommy's girl/girl's mommy, which was acquired at 48 
months. For the control group the ages of acquisition were 54 and 63 months, 
also 9 months apart. Covered/ uncovered seemed only slightly easier than 
piled/ unpiled, which both groups acquired only 3 months later (experimental, 
ages 48 and 51 months; control, ages 63 and 66 months). In each case the more 
difficult item seems to have required a more advanced vocabulary than the 
easier one. Thus the contrast or/and wilh adjectives required a knowledge of 
the words red and blue, although not necessarily the ability to distinguish be- 
^tween the colors they represent. 
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With a few exceptions such as can't/can, the order in which the grammatical 
structures tested were learned followed the same general pattern in the two 
groups. As Table 6-3 illustrates, however, the ages at which these structures 
were acquired were, without exception, earlier in the experimental group. The 
time lag between the groups ranged from 6 months (comparative more) to 18 
months (in/under). 

As the results of the Grammatical Comprehension Test demonstrate, there 
was a suostantial difference in performance level between the two groups of 
children, both at any given age and over the complete 30-month. span of test- 
ing. The experimental children understood significantly more structures at 
each age levei tested, acquired grammatical structures 6 to 18 months earlier 
than did the control children, and over the 30-month testing period acquired 
more than twice as many structures as the control children did. In terms of age 
of acquisition of specific structures, the experimental children performed on a 
level equal to or better than did the children tested by Carrow (1968) and Ow- 
ings (1972), whereas the control children performed on a much lower level. 

Comparison with Other Groups 

In order to gain a wider perspective on the performance of the Milwaukee 
children on the Grammatical Comprehension Test, an effort was made to ad- 
minister the same test to children within the same age range but from other lo- 
calities and from families of different socioeconomic levels. Three groups were 
tested for this purpose: a middle-to-high SES group (white, n = 18, mean age 
50 months) from Madison, Wisconsin; a low-to-middle SES group (white, n = 
18, mean age 66.35 months) from Stoughton, Wisconsin; and a low-SES group 
(black, n = 87, subdivided into five age levels = 42, 45, 48, 51, and 54 
months) from Chicago (viz.. Head Start children). Comparisons between 
groups were made for similar age levels on the two measures previously found 
to be the most significant for evaluation: the number of subtests correct and 
the number of features acquired. 

The results of this comparison study are reported in greater detail elsewhere 
(Reyes & Garber, 1976), In general, the best performance came from the 
Madison and the experimental groups, both of whom correctly completed sig- 
nificantly (p < .001) more subtests than the control and the Chicago groups at 
the age levels compared. The experimental children also had significantly {p < 
.05) higher scores than the Stoughton children who, in turn, had significantly 
(p < .01) higher scores than the control children. Between the control and the 
Chicago groups the differences were small at first but increased steadily until 
at 54 months the difference was significant {p < .02) in favor of the Chicago 
group. 

On the acquisition of grammatical features, ^ the Madison children exhibited 



^For this calegory, "acquisition" in the cnmparison ^;roup was defined as comprehension by at 
least 60'v of the ^roup for a sifi^iv age level. More stringent requirements were applied to the 
Milwaukee children (see p. 137) in view of dieir repeated testing. 
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the best performance, showing comprehension of 11 of the 15 subtests at 51 
months. Next were the experimental children, who 51 months had acquired 
five subtests; by 63 months, ten subtests; and by 66 months, 11 subtests. The 
Stoughton children demonstrated acquisition of ten subtests at 66 months; the 
Chicago children, five subtests by 54 months. The lowest level performers 
were the control children, who had acquired no subtest by 51 months and only 
four subtests by 66 months. 

It wiil be recalled that the Madison children comprised the only high SES 
group in this study. The Stoughton children, on the other hand, came from a 
low income area, but certainly not from the type of inner city neighborhoods 
from which the Chicago and Milwaukee groups were drawn. Furthermore, 
none of the other groups — not even the Chicago children — stood the statistical 
likelihood of becoming retarded that the experimental and control children did 
at the time of birth. Bearing these facts in mind, the performance of the experi- 
mental group on this language test was impressive. The difference in perfor- 
mance level between this group and the control group — a difference that is em- 
phasized by the performances llie other groups tested — is a measure of the 
success of the educational program's emphasis on language skills. 

SENTENCE REPETITION TEST I 

Like the Grammatical Comprehension Test, the first Sentence Repetition 
Test was introduced when the children reached the age of 36 months. The pri- 
mary pu»*pose of this test was to compare the development of the experimental 
and control children's abilities to imitate sentences of varying degrees of com- 
plexity during their 4th and 5th years of life (i.e., 36 to 60 months). A secon- 
dary' aim was to study the effectiveness of the test a tool for measuring dif- 
ferential language development. 

The test consisted of 34 sentences representing 16 clause types (Gleason, 
1965) and their transformations.*^ The sentences varied in length from four to 
eight words and from five to 11 morphemes and ranged in complexity from 
kernels to double base transformations. Some of the transformations 
represented were the negative, yos/no interrogative, wh- interrogative, 
passive, and do transformations. The sentences were broken down into their 
component features (single words and markers) as an aid in analyzing 
responses to test items. These features and their frequency of occurrence can 
be found in Table 6-4. 

The test was administered to the subjects at 3-month intervals (between 36 
and 60 months of age) by our language tester. After several minutes of play 



^Thf Sentence Repetition Test Wtis ori^ln.illy devised by IVter I'ries and mndlUcd by Kicharil 
Dever at the llnivvrsity of Wise cmsin in 1%7. A revision i)\ the test, e.illed Sentence Repetition 
n, was made by Reyrs. who also develofied the scorinji* [procedures for both tests (see Reyes & 
Garber, 1971, Kir addition. <1 details). 



Table 6-4 Mean Number of Whole Responses by Category 
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time in the testing room, the child was given the directions for the test ("I want 
to see if you can say what I say. Can you say this? Say 'Frank ran in the 
street/ " etc.). The sentences were delivered by the examiner somewhat more 
loudly and slowly than in ordinary conversational speech, but with normal in- 
tonation and stress patterns. Each sentence was repeated once if the child uid 
not respond or if his or her response was inaudible. These steps were taken in 
order to minimize recall difficulty and such factors as inattentiveness and shy- 
ness on the part of the child. The test took from 10 to 15 minutes to administer. 
Each session was recorded on tape and later transcribed and scored by gradu- 
ate students trained in linguistic analysis. 

The responses were classified according to the following scale: 

I. Exact Repetition (allowing for minor articulatory distortions) 

II, Imperfect Repetition 

A. Responses containing transpositions 

1. Major changes: extensive or nonpermissible transpositions 

2. Minor changes: permissible transpositions (e.g,, Kathy and 
Mary for Mary and Kathy) 

B. Responses containing omissions 

1. Major omissions 

a. Clauses and phrases 

b. Nouns and main verbs 

2. Minor omissions 

a. Words other than nouns and main verbs 

b. Markers 

C. Responses containing substitutions or additions (including 
transformations and other recodings) 

1. Major substitutions/additions 

a. Clauses and phrases 

b. Nouns and main verbs 

2, Minor substitutions/additions 

a. Words other than nouns and main verbs 

b. I larkers 

III. No Repetition (silence, babbling, talking about something else) 

Responses in Categories I and III were counted only once. Responses that 
coiTiprised imperfect repetitions were counted under any or all of subcategories 
IIAl, IIA2, IIBl, IIB2, IICl, or IIC2, depending up^ .he nature of the error. 
For example, a single response containing a major omission, a najor substitu- 
tion, and a minor substitution was counted once under IIBl, once under IICl, 
and once under IIC2. Within a single response, similar deviations were 
counted only once, regardless of frequency of occurrence. The percentage of 
imperfect responses that contained each level of each type of error was deter- 
mined by dividing the number of responses under each subcategory by the 
total number of imperfect repetitions. 
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Responses in Category II (Imprifect ?iepefition) were further analyzed in 
order to determine the percentage cf morphemes each child was able to repeat 
among the sentences that had been repeated impertect'y, the percentage of im- 
perfect repetitions that preserved the underlying structures of the stimulus 
sentences, and the number and types o[ omissions. These omission.^ were 
classified into phrases (defined ror the purposes of this study as groups of any 
two or more words), single v/ords, ;*nd markers. Only words and markers 
om.itted by themselves (i.e , not as part of a larger omitted segment) were in- 
cluded in the count for single word and marker omissions. 

Types of Response 

L Exact repet^' ion 

The experimr'ntal children pr^^duccd significantly (]y < .001) more exact 
repetitions than did the control children every age level (Figure 6-8). Their 
overall advantage, as measured by the Hotellinf^ T^ statistic was also signifi ♦ 
cant (Hotelling T^ = 85.85, p - .000). Although all the children's scores im- 
proved significantly, F(l(\ 52) - 14.2s^5, p < .01, overtime, the difference be- 
tween the two groups tended to increase with each age level. Deviation from 
parallel was significant, f(rS, 26) — 7 p < .01, 
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By age 45 months, the majority of the experimental children were exactly 
repeating over 50% of the test sentences. At the 54-month level, all but two 
had scores over 50% . In contrast, almost all of the control subjects had scores 
of 50% or lower throughout the 2-year testing period: At 60 months, only 
three of these children scored above 50% and the majority still had scores of 
40% or lower. There w<is no significant deviation in parallelism between ex- 
perimental and control children. The experimental children demonstrated an 
overall advantage in percentage of structures preserved (Hotelling T^ = 28.53, 
p = .040) and they produced signif'cantly (p < .002) higher percentages of 
structures preserved scores at every age level. All children's scores also im- 
proved significantly, f(16, 52) - 7.25, p < .01, over time. 

II. Imperfect REPErrnoN 

The scores on the measures under this category have been converted into 
the percentages of imperfect repetitions they represent, that is, for each child, 
the number of responses under each level of each subcategory has been divided 
by the total number of imperfect repetitions made by that particular child. As 
previously noted, an imperfect response may contain more than one of the six 
types of errors under this scoring category. It is therefore possible for one type 
of error such js minor omission to be found in 100% of the imperfect repeti- 
tions and for another type, such as major omission, to be found in 95% of the 
same responses. The two groups differed mainly in their performances on the 
major level of each measure under this category. Throughout the 2'year 
testing period, the control group responses consistently showed larger percen- 
tages of major level errors of any type rhan did those of the experimental 
group. Percentage scores on the minor level were generally comparable be- 
tween the groups. 

/M. Responses xoith Transpositions. TransposUions on the major levei 
were the least commonly found errors in either group; They occurred in no 
more than 2% of the imperfect responses of the experime.T?fal group and in no 
more than 4% of the control childre/^'s, at any age level. Du.^ing the first year 
of testing, the coiUrol group (ended to have significantly (;:; < .05 at 39, 45 
and 48 months) more errors of this type than the experimental group. After the 
48-month level, the perforniance5; of the two groups on this measure became 
comparable as the level of such errors became negligible. 

On the minor level, thf; performance of the two groups was comparable 
throughout the 2-year period, errors of ihi^v type being found in 3% to 6% of 
the imperfect repetitions of each group. No trend was observable in the 
longitudinal performance ol either group on this tnca.'Mire. 

An examination of the responses that contained order changes .showed that 
such errors clustered around double adjectives (e.g., the fci^} red ball, a nno 
baby brother, the two littk boys) and conjoined wordts or phrases (e.g., Mary 
and Kathy, dump trucks mdgarhajic truck^'h TranspoeiHon of adjectives indi- 
cates that the rules for the sequ( nee of adjectives have not been mastered. 
Transposition of conjoined words or phrases, on the other hand, may be 
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attributed more to errors in immediate recall than to an incomplete grasp of 
ordering rules, 

///}. Responses iv^th Omissions, The greatest and most consistent differ- 
ences between the two groups under the imperfect repetition category were 
found in the percentage of responses with omissions on the major level, Errors 
of this type were found in significantly (p < .05) higher percentages in the con- 
trol group than in the experimental group at all age levels. 

The two groups' performances on this measure followed the same trends as 
for exact repetition: Although both groups showed improvement with age in 
terms of progressively smaller percentages of major omissions, the initial score 
ks" the experimental group was approximated by the control group only after 
9 months of testing. Thereafter, the experimental group's performance was 
consistently a year in advance of the control group's (Figure 6-9). After the 
48-month level, at least 44% of the experimental children no longer made any 
major level omissions, whereas over 50% of the control children still had ma- 
jor on. 3i:ions in up to 30% of their imperfect repetitions even at 60 months 
(Figure 6- iO). 
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For both groups, minor omissions were the mo^t common type of error 
throughout the 2-year testing period, constituting 52% to 70*^ ; of the im- 
perfect responfes among the experimental children and 48% to 62% among 
the control children. With the exception of the 3Q-month age level, when the 
experimental group ha^! a significantly larger percentage than the control 
group (p < .05), the performances of the tvvo gioups were comparable on this 
mea^iure. 

On the avera^^e. the percentage of minor omissions among the control 
children tended to increase as they grew oldei . In the experimental group, the 
percenta]i;es on this measure from 39 months onward remained substantially 
the same. 

lie. Resportr>es with Suh.^tilHtiom/Additumr^, Major substitutions/addi- 
tions were found ;n o% to 19% of the imperfect responses in the experimental 
group and in 9%- to 22% of those of the control gr Hip. Consistent differences 
bet\ 'een ihe two groups emerged only after the 42-month level, with the ex- 
perimental group making errors of thiri typo in r»ignificandy smaller percen- 
tages (p < .05) than the control group. This was attributable in part to the fact 
thai from 45 months onward an iiUreasingly large number of experimental 
children had stcjpped making any errors cf this type. 

As .vith the two other meaiyure:; under Ihe imperfect repention category, 
performances on tne minor level of substitutions were comparable at all age 
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levels between the two groups. Both groups tended to have errors of this type 
in larger percentages of their imperfect responses as they grew older. 

III. No REPETITION 

After 39 months, and with the exception of one child at the 51-month level, 
all the children in the experimental group attempted to repeat every sentence 
presented to them, whik» those in the control group continued not to repeat 
some sentences up to the 54-month level. Significantly (p < .05) more 
sentences were not repeated by the control children than by the experimental 
children at every level from 39 through 48 months. Thereafter, differences be- 
tween the two groups were negligible. 

Analysis of Imperfect Repetitions 

All imperfect repetitions, irrespective of types of error, were further analyz- 
ed for the percentage of morphemes in the original sentences that were found 
in the imperfect responses and for the percentage of imperfect repetitions that 
preserved the underlying structures of the original sentences. The first was 
regarded as a predominantly quantitative measure— how much of the im- 
perfect!^ repeated sentence was remembered and reproduced by the child, 
regar .iess of the presence or absence of structure in the response. The second 
was a qualitative measure and was regarded as an indication that the or^ tial 
sentence, although inaccurately reproduced, had been comprehended. These 
two measures can be taken as separate indicators of how closely the imperfect 
responses approximated the original test sentences. 

Percentage of morphemes repeated 

At every age level tested, a significantly (p < .01) larger percentage of iTior- 
phemes was repeated by the experimental than by the control children (see 
Figure 6-11). This finding indicates that even when they had errors in their 
responses, the experimental children were giving quantitatively closer apprbx- 
imations of the test sentences than were the control children. 

While both groups repeated larger portions of the test sentences as they 
grew oldei (Figure 6-11), the control groups best performance, at 60 month' , 
was comparable only to the 42-month level performance of the expcri.nenfial 
group. By the age of 45 monihs, all but one of the experimental children were 
repeating over 70% of the morphemes in the test sentences. At 57 and 60 
months, A\ of them vere doing so. In the control group, less than halt sur- 
passed the 70% mark before the 54-month level; at bO months, tour members 
of the group still had not done so. 

Percentage or structures preserved 

Imperfect repetitions that retained the underlying structures of the test 
sentences were considered structure prescnnng. These included rec odings into 
dialect, appropriate answers to questions, and omissions or substitutions of 
adjectives, markers, and most function words, including the various forms of 
the verb be. Although parallel performance trends were observjd in the two 
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Figure 6-11. PercentaRes of Exact Repetitions, Morphemes Repeated, and Structures Preserved 
(Sentence Repetilion Test) 

groups, there was a significant, F{9, 25) = 2. 10, p < .04, between group dif- 
ference in overall performance in favor of the experimental group. Separate t 
tests indicated that at every age level the experimental children's imperfect 
responses had significantiy {p < .002) greater percentages of structures 
preserved than did those of the control children. Over the 2-year testing 
period, the children in both groups preserved a significantly, f(16, 52) = 7.24, 
p < .001, greater percentage of structures in their imperfect responses, It took 
the control group 9 months, or four test sessions, to equal the experimental 
groups initial test score; another 9 months (from ages 45 to 54 months) to gain 
what the experimental children gained in 3 (from ages 36 to 39 months); and 
still another 6 months (from ages 54 to 60 months) to approximate the ex- 
perimental children's scores at age 42 months. 

Comparison of Morphemes Repeated, Structure Preserving Responses, 
and Exact Uepetilions 

The percentages o( exact repetitions, morphemes repeated, and structures 
preserved have been the "positive" measures (as opposed to counts of errors) 
us. d in this study. In addition to their usefulness as individual indices of per- 
formance, these three measures taken tv^gether provide a comprehensive view 
of the groups performances over the 2 year period (Figure 0-11). It may be 
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noted that for each group the trends taken by the two measures for imperfect 
responses tended to follow the same pattern as did the trend for exact repeti- 
tion. Each of these measures in fact exhibited substantial corrHations with the 
percentage of exact repetitions. This finding suggests a close relationship be- 
tween the child's ability to repeat stimulus sentences accurately and his or her 
ability either to repeat portions or to construct structurally acceptable 
equivalents of those items he or she has not accurnt^^y reproduced, 

It will also be seen that at some time during the testing period each group 
reached a point at which the percentage of structures preserved equaled or sur- 
passed the percentage of morphemes repeated, This point may be taken as an 
indication that the group had reduced their omission of those morphemes es- 
sential to the underlying structures of the test sentences. The experimental 
group reached this point at 39 months, whereas the control group did not do 
so until the 51-month level. 

Analysis of Omissions 
Phrase omissions 

Significantly {p < .02) fewer phrases (groups of any two or more words) 
were omitted by the experimental group than by the control group at every age 
level (see Table 6-5), Both groups omitted fewer phrases as they grew older; 
however, there was a difference of 9 to 12 months between the performances 
of the two groups on this measure. For instance, the experimental group's 
scores at 36. 42, and 48 months were not equaled by the control group until 45, 
57, and 60 months, respectively. 

Single word omissions 

With the exception of the 39-month level, significantly (p < ,05) fewer 
single words were omitted at all age levels by the experimental group than by 
the control group (see Table 6-5). Both groups omitted fewer single words as 
they grew older despite the concurrent decrease in phrase omissions, which 
contributed to a raised count on this measure. As with phrase omissions, the 
control group's performance lagged behind that of the experimental group by 
approximately 9 to 12 months. 

The definite article {"The two girls looked at a litth' house") accounted for 
tit largest pcicentage of single word omissions in both groups at all age levels. 
Auxiliary verbs {'Voes Mary have a sister?") made up the second largest 
percentage of word omissions; the copulative be ("All the children are in 
school") and qualifiers ("Joe threw the big red ball") came next. 

Marker omissions 

The two groups omitted approximately the same number of markers at the 
first three nge levels. Fiom 45 months onward, the experimental group had 
significantly (p < .02) fewer omissions than the control group. The number of 
marker omissions remained substantially on the same level within each group 
from the 45-month level to the end of the testing period. 
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Table 6-5 Mean Phrase, Single-word, and Marker Omissions: 
Sentence Repetition Test I 



Words 6 

Markers: 36 mo$. 39 mos, 42 fnos. 45 mos. 

Omissions frequency ECECECEC 



Phrases 




6.00 


14.00 


4.24 


11.33 


1.88 


8.06 


1.12 


6.22 


Single Words 


201 


12.85 


15.82 


10.76 


13.53 


9.12 


13.65 


8.71 


11.89 


Nouns 


56 


0.57 


1.45 


0.35 


0.73 


0.29 


0.71 


0.24 




Personal pronouns 


12 


0.93 


1.55 


0.88 


1.20 


0.47 


1.18 


0.59 


1.06 


Main verbs 




















(excluding be) 


30 


0.64 


1.00 


0.18 


0.93 


0.29 


0.88 


0.24 


0.67 


Auxiliary verb? 


13 


3.08 


1.82 


2.24 


1.73 


1.95 


2.59 


1.48 


2.11 


Be (copulative) 


5 


1.21 


1.55 


1.06 


1.20 


1.12 


1.24 


0.82 


1.11 


Qualifiers 


3a 


1.29 


1.64 


1.71 


2.27 


0.88 


1.94 


0.53 


1.44 


Wh~ and how 


6 


0.43 


0.18 


0.24 


0.27 


0.00 


0.00 


0.06 


0.11 


a/an 


8 


0.64 


0.73 


0.47 


0.80 


0.4/ 


0.29 


0.29 


0.78 


the, that 


25 


3.71 


5.45 


3.47 


3.20 


3.71 


4.47 


4.18 


4.00 


Prepositions & 




















particles 


6 


0.07 


0.00 


0.06 


0.07 


0.00 


0.18 


0.06 


0.17 


Conjunctions 


2 


0.39 


0.45 


0.24 


0.13 


0.12 


0.12 


0.12 


0.11 


Markers 


51 


7.00 


6.00 


7.94 


8.07 


7.59 


8.24 


5.71 


9.61 


Progressive -ing 


5 


0.29 


0.56 


0.35 


0.40 


0.12 


0.41 


0.18 


0.17 


Past tense 


18 


2.43 


2.00 


3.18 


3.00 


2.53 


2.35 


2.06 


3.50 


Past parti\.iple 


4 


0.71 


0.45 


0.04 


0.27 


0.53 


0.88 


0.29 


0.83 


Third person -s 


5 


1.14 


0,82 


0.83 


1.00 


1.47 


1.12 


1.12 


1.50 


Plural 


9 


1.57 


1.73 


2.00 


2.87 


22Q 


2.59 


1.71 


2.50 


Comparative ~c. 


1 


0.36 


0.36 


0.35 


0.20 


0.29 


0.2^ 


0.18 


0.25 


Objective case 


5 


0.29 


0.09 


0.12 


0.27 


0.12 


0.35 


0.00 


0.67 


Be plural marker 


4 


0,21 


0.00 


0 18 


0.07 


0.35 


0.18 


0.12 


0.22 



The past tense, third person, and plural markers made up the largest percen- 
tages of tho total marker omissions for each group. After the 42'month level, 
although thL' (experimental group generally omitted fewer markers of any type 
than the control group, there seemed to be no pattern to the types of marker 
emissions made by either group. 

The responses to the Sentence Repetition Te.st were analyzed in four pro- 
gressively detailed sta^'^es. First, the number of correct responses was obtained; 
second, the imperfect repetitions were examined for the types of error present; 
third, these same imperfect repetitions were analyzed to determine how closely 
they .'.pproximatcd the test sentences; and fourth, the responses from v/hich 
portions of the test sentences had been omitted were reexamined to detei mine 
what these omissions comprised. 

The extensive analysis of inexact repetitions was undertaken in recognition 
of the possibility that a young child's ability to repeat sentences accurately 
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48 mos. 


51 


mos. 


54 


mos. 


57 mos. 


60 mos. 


E 


C 


E 


C 


E 


c 


£ 


C 


E 


C 


O.OZ 


5.44 


0.50 


3.67 


0.24 


2.76 


0.12 


1.65 


0.00 


0.70 


7.29 


12.33 


5.24 


11.50 


3.71 


10.18 


2.77 


9.82 


3.19 


8.29 


0.18 


0.28 


0.00 


0.67 


0.12 


0.29 


0.06 


0.18 


0.00 


0.24 


U.Z4 


1.17 


0.35 


0.50 


0.06 


0.29 


0.12 


0.41 


0.19 


0.47 


0.06 


0.67 


0.12 


0.28 


0.00 


0.24 


0.06 


0.18 


0.06 


0.29 


1 HA 
1 .UO 


Z.OU 


1.29 


2.89 


0.82 


2.71 


0.53 


2.59 


0.44 


1.94 




1 .zz 


0.53 


1.06 


0.53 


1.00 


0.47 


0.94 


0.19 


0.59 


U. // 


1 7 7 
1 .dd 


0.29 


1.44 


0.24 


1.00 


0.29 


1.00 


0.38 


1.12 


U.UO 


O.zo 


0.24 


0.17 


0.06 


0.35 


0.06 


0.35 


0.06 


0.24 




n CA 


0.06 


0.56 


0.18 


0.29 


0.12 


0.88 


0.06 


0..S3 




7 Urt 

3,o9 


2.35 


3.56 


\A7 


.3.47 


1.06 


3. 18 


1.75 


2.65 


0.00 


O.ZZ 


9.99 


9.17 


0.00 


0.06 


0.00 


0.12 


0.00 


0.06 


O.Oo 


U.ZZ 


0.12 


0.22 


0.00 


0.24 


0.00 


0.00 


0.00 


0.06 


6.82 


9.83 


6.47 


10.17 


6.59 


11.06 


6.82 


9.41 


7.50 


10.82 


0.06 


O.li 


0.12 


0.11 


0.00 


0.06 


0.12 


0.41 


0.00 


0.06 


2.00 


3.83 


2.12 


3.83 


2.41 


4.47 


2.47 


3.59 


2.38 


3.94 


0.82 


0.C9 


0.65 


0.89 


0.71 


1.18 


0.65 


1.29 


0.69 


1.24 


1.94 


1.94 


1.47 


1.94 


1.88 


2.06 


2.41 


2.00 


2.25 


2.18 


1.65 


2.11 


1.47 


2.11 


1.12 


2.18 


1.18 


1.41 


1.56 


2.2Q 


0.24 


0.22 


0.18 


0.50 


0.06 


0.35 


0.00 


0.29 


0.00 


0.18 


0.00 


0.61 


0.00 


0.17 


0.06 


0.18 


0.00 


0.00 


0.00 


0.06 


0.12 


0.11 


0.35 


0.28 


0.35 


0.65 


0.06 


0.41 


0.25 


0.88 



may be evidence of extralinguistic rather than linguistic skills. Were the 
children who scored high on exact repetitions merely better at parroting than 
those who did not, or did they show any other evidence of greater linguistic 
ability, such as better comprehension of the test sentences? 

A comparison of the errors made by the two groups of children would give 
some indication of their comparative awareness of^ the structut'es that they 
were attempting to imitate. For example, a child who omits only function 
words and markers from a test sentence aiid responds in telegraphic style is 
more likely to have understood the sentence than a child who deletes large 
chunks and items such as nouns and main verbs from the same sentence. One 
reason is that function words, such as articles and auxiliarirs, not only are low 
information words, but also occupy unstressed positions in the sentence 
(Brown & Bellugi, 1964) and as such may not have been heard by the child 
(Slobin & Welsh, 1967). Another reason may be that the child's dialect pattern 
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is interfering with his/her awareness of the structures in the test sentence. 
Thus, the frequent omission of the verb be in its various forms by both groups 
in the present study may be largely a reflection of the dialect spoken in the 
predominantly black neighborhoods in which the children have been raised. 
On the other hand, the omission of phrases and high information words can- 
not be explained by either of these reasons and could be regarded as more tell- 
ing errors. The analysis of the types of error made by the two groups has 
shown that while they had about the same percentages of errors on the minor 
(or function word and marker) level, their percentages of major errors differed 
radically: The imperfect responses of the experimental group had consistently 
and significantly smaller percentages of omissions and substitutions on the 
clause, phrase, and lexical item levels. 

A further indication of the difference in level of grammatical control be- 
tween the two groups is the proportion of imperfect responses preserving the 
underlying structures of the stimulus sentences, as in the following examples: 

Sentence No. 2: Mary has a new baby brother. 

Response: Mary got a new baby brother. 

Sentence No, 10: Dump trucks and garbage trucks are real big. 

Responses: Dump trucks and garbage trucks they're real big. Dump trucks 
are real big and garbage trucks are real big. 

Lenneberg (1967) saw this type of response as an indication that the sentence 
had been understood and so distinguished it from parroting, which produces 
mistakes that show a lack of insight into the grammatical structure and seman- 
tic content of the sentence. The following are examples of the latter type of 
response: 

Sentence No, 19: Is Jim running a long way? 
Response: Jim long way? 

Sentence No, 22: Where is that dirty brown dog running? 
Response: Dirty brown running. 

As mentioned earlier, the experimental children consistently produced 
significantly larger percentages of structure preserving responses than did the 
control children. An interesting observation is that after the age of 36 months 
the percentage of such responses exceeded that of tho morphemes they 
repeated (Figure 6-11). In contrast, the control children's percentage of 
repeated morphemes continued to exceed that of structures preserved until the 
48-month level. This is indicative of the use each group made of the mor- 
phemes they did repeat: Those repeated by the experimental group after age 36 
months were predominantly essential to the .structures of the test sentences- 
while until age 48 months those repeated by the control group were not. 

This raises the question of whether a child's ability to repeat linguistic struc- 
tures accurately is an indication that he/she also comprehends and can spon- 
taneously produce those structures. Slobin and Welsh (1967) seemed con- 
vinced that this is so and challenged eai lier assertions that linguistic imitation 
is "a perceptual-motor skill not dependent on comprehension" (Fraser, Bellugi, 
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& Brown, 1963). In the present study, the numerous instances of responses 
that preserved the underlying structures of the test sentences demonstrate that 
the child does understand some sentences he/she is unable to repeat, whether 
because of interference from another dialect pattern or because the structure is 
too complex for him/her to reproduce verbatim. While it follows that the child 
understands some sentences he/she is able to repeat exactly, it cannot be 
assumed that his/her ability to repeat any sentence is proof of comprehension 
of that sentenee. Hall and Turner (1971), for example, failed to find evidence 
of any relationship between correct imitation and comprehension of specific 
sentence.;. 

The findings in the p'-esent study, however, indicate that children who 
repeat more sentences accurately also tend to pruaure more responses that 
demonstrate understandinj* of the underlying structures of those sentences 
they have failed to reproduce verbatim. These findings agree with those of 
Clay (1971), who noted tha: among four groups of children who performed 
differently in a sentence repetition test, the better performers in terms of exact 
repetitions also made fewer "\macceptable" or ungrammatical reductions and 
substitutions than acceptable ones, while the reverse was true among the 
poorer performers. The presrrt study in fact shows a close correspondence 
between the number of sentences lepeated exactly and the percentage of im- 
perfect repetitions that preserved the underlying structures of the original 
sentences. It seems reasonable, therefore, to conclude that a child's perfor- 
mance on a sentence repetition test is a demonstration not only of "a 
perceptual-motor skill not depejident on comprehension" but also of the degree 
to which he/she understands and controls certain syntactic structures. 



SENTENCE REPETITION TEST II 

At 60 months both groups of children were given another repetition test, 
developed by Elena Reyes, and consisting of a completely new set of sentences. 
The object of this second testing was to determine whether the differences in 
performance level shown by the two groups on the first test would continue to 
be evident on another test of a similar type but comprising different structures. 
A corollary nim was to observe the influence of sentence length and syntactic 
complexity ( performance. This necessitated revising the test design so that 
these two taeluiS could be controlled to some extent. 

The test consisied of 36 sentences controlled for syntactic complexity and 
sentence length. Syntactic complexity was determined by the number of 
transformational steps from the kernel sentence, by the compounding of one 
of the elements in the kernel sentence, and by the restructuring of the original 
sentence to incorporate an additional clause. Sentence length was determined 
by the number oa words. Six sentence types were used to generate the 36 items 
in the test. Two of these consisted or six words each, two of seven words each, 
and two ot eight words each. The number of words was held constant from 
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kernel through its more complex reconstruction. Table 6-6 illustrates the test 
design. 

Table 6-6 Sentence Repetition Test II Design 



Lvvcla of Complcxitx/ 
NH}}ibcr of bVMft'Mirs 



Scutcuce 






TuvisfoDUitiuHs 


With 


Two-Clim:>c 


Lengtfv 


Group 




I 


2 


3 


Couipoiohh 


Sou tern OS 


6 


A 


12 


10 


14 


27 


26 


17 


6 


B 


\o 


20 


lb 


23 


2 


0 


7 


c: 


20 


35 


1 


8 


4 


25 


7 


I) 


37 




18 


13 


33 


32 


8 


1 


11 


3t) 


24 


5 


30 


31 


8 


F 


34 


38 


22 


3 


28 


7 



"Number o\ words 



The numbers in the table (other than Sentence Length) refer to the item 
numbers in the test.** Each kernel (K) consisted of a simple sentence with an ac- 
tive verb and a qualifying prepositional phrase. Three of the verbs used in the 
kernel sentences were in the simple past tense (laughed, built, sent); one was 
present tense, third person singular (chases); one was in the be + ing, pro- 
gressive form (are coming); and one w is in a have + ed, or perfective form 
(has painted). From these kernels wen* generated one, two, and three step 
transformations (Tl, T2, and T3), as well as sentences with compounds (C) 
and two clause sentences (2C). One step transformations consisted of passive 
constructions (2 full, 2 truncated) and yes/no questions (2 sentences). 
Sentences with two step transformations were yes/ no questions with do (2), 
yes/ no questions with pa... » constructions (2 full, 1 truncated), and a 
negative construction with do. hree step transformations comprised four wh- 
questions with do and two wh- questions with passive construction (1 fuM, 1 
truncated). Of the sentences with compounds, two had compound subjects, 
two had compound verbs, and twH) had compoimd direct objects. Each of the 
two clause sentences consisted of one principal and one subordinate clause. 
Two of these claus(.*s were nested, with deleted conjunctions; three were non- 
nested, with conjunrtinns; and one was nonnested, with the conjunction 
deleted. All of the sentences with compounds and with two clauses had verbs 
in the active voice. 

The testing procedures followed that described earlier for the first Sentence 
Repefition Test. The test, which took about 2S minutes to administer, was 



*Twii prcKtii:t» st'ntenLi»s, ^ivi n hv\o\v the U'st, ,inil two extra srnlenu's (Nos. \^ tincl 21) within the 
tost itsell were nnl umsiilered purt o\ the design and were not inckuied in the scorinf^ and are 
therelure nut shown here. 
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given at five age levels. 60, 63, 66, 69, and 72 months. Each test session was 
recorded on tape and scored by graduate students trained in linguistic analysis. 



A simplifi^^J form of the scoring system used in the first Sentence Repetition 
Test was applied to the present test. Each response was classified as Type 3, 
Type 2, or Type 1, according to the following scale: 



In both categories of inexact repetition (Types 2 and 1), the errors may con- 
sist of omissions, additions, substitutions, transpositions, or combinations 
thereof. The difference lies in the extent to which these errors affect the struc- 
ture of the stimulus sentence. In a Type 2 response, the errors do not result in 
any substantial alteration in the structure of the test sentence. There is 
therefore no positive indication of failure to understand the sentence. 
Recodings into a nonstandard dialect fall into this category; so do omissions of 
markers, such as those for the past tense and the third person singular, 
whether or not the rest of the sentence shows the influence of dialect. A Type 1 
response, on the other hand, gives no indication that the sentence has been 
understood because the errors result in the extensive alteration or even in the 
destruction of the original structure. 

Comparisons were made between the overall performances of the experi- 
mental and control groups in terms of percentages of total responses within 
each scoring category. Parallelism, group effects, and time effects were deter- 
mined through Biomedical Computer Programs (BMDPs llV profile analysis, 
3D, and 2V). Also compared were the groups' responses to each of the com- 
plexity and length groupings. An additional within group analysis of perfor- 
mance on each of the complexity and length groups was also undertaken to 
determine what effect, if any, syntactic complexity and length had on the per- 
formance of each group. Use of these statistical programs required substitution 
of column means for missing observations and adjustment of the sample sizes 
to experimental = 17 and control = 18. 

Table 6-7 summarizes the results of the repetition test according to sentence 
complexity. Table 6-8 presents the results according to sentence length. For 
ease in determining the proportions of the responses in the different categories, 
the mean scores have been converted into percentages. 

Exact Repetition: Type 3 Responses 

The performance trends of the two groups on this measure were found to be 
parallel. There was, however, a significant, /'(S, 29) = 5.37, p < .01, overall 
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Table 6-7 Sentence Repetition Test 11: Percentages of Responses in Each 
Category by Sentence Category 
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2 a Sentence not repeated exactly but basic «»trucmre preserved 
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Table 6-8 Sentence Repetition Test II: Percentages of Responses in Each 
Category by Sentence Length (Number of Words) 



ERIC 



(Mos) CafpQniTM 


A 
U 

r vcf M 


Experimental 
7 8 
Words Words 


A 


6 


Control 
7 8 
Words Words 


_ 

X 


Community Comparison Group 
6 7 8 
Words Words Words X 


3 


57 


44 


31 


44 


32 


23 


l*^ 


22 


64 


58 


51 


58 


60 2 


39 


38 


56 


44 


y? 


30 


43 




26 


21 


36 


28 


1 


5 


18 


14 


12 


32 


48 


45 


42 


in 


77 


14 
14 


ID 


% Structures 
























Preserved 








80 








50 








75 




58 


40 


1A 


46 


35 


21 




14 


23 










63 2 


37 


36 


60 


44 


40 


42 


53 


45 










1 


5 


18 


6 


10 


25 


OO 


w 


32 










% Structures 


























Preserved 








83 








61 












62 


50 


■J ! 


47 


32 


34 


17 


27 


- 
62 




50 


55 


56 


66 2 


36 


36 


60 


44 


47 


38 


55 




32 


31 


32 


32 


1 


3 


15 


9 


9 


22 






26 


6 


20 


13 


13 


% S.ructures 
























Preserved 


. . 






85 








67 








75 




69 


58 


50 


59 


43 


35 


27 


35 










69 2 


29 


34 


47 


36 


43 


41 


41 












1 


3 


9 


4 


5 


14 


25 


33 


24 










% Structures 


























Preserved 








89 








68 










3 

72 2 
1 

% Structurf's 
Preserved 


63 
36 
2 


59 
37 
5 


40 
58 
2 


54 
43 
3 

94 


50 

4: 

8 


35 
45 
20 


29 
55 
16 


38 
48 
14 

80 


65 
29 
6 


46 
32 
22 


49 
36 
15 


53 
32 
14 

72 



2 = Sentence not repeated exactly buf basic structure preserved 
1 = Sef ^ence not repeated exactly; basic structure not preserved 



0\ 



3 



deference in perforrzunc.c between the I wo Kroufr. in f^^vor of the experimental 
group. Individual f-test comparisons showed <ii(;nificar/t (p < .00 1) differences 
in favor of the experimental yroup at each cf ihe age leveh; tesK'd. The children 
in each group improved their scores sigiiifjcantlv, f<B, 60} ^r. 6.02, p < ,01, as 
they grew older. A{ {\o tiiViV., howevv^r, did ihe control ^>roup scores equal even 
the initial scores oi the experimental proup. 

Deviation from parallelism was M^nificant, F(4, 30) 3.22, p < .05, by the 
two groups for the oercentage of structuvs preserved. The experimental 
children preserved significantly (Hutelling 'P = 29.61, p = .002) higher 
percentage s of structures than did the control children. The di*^ference between 
groups at every level was significant (p < .002) in favor of the experimental 
group. On the whole, the children preserved significantly, f(8, 60) = 20.45, p 
< .01, higher percentages of structures as they grew older. The experimental 
children, however, eained significantly, f(4, 132) = 33.32, p< .001, more on 
this measure over time than did the control children. 

Inexact Repetition: Type 1 Responses 

Of the responses that were classified as inexact repetitions, the first type, or 
Type 1, may be considered the poorest type of response because it contains er- 
rors that result in the destruction of the basic structure of the original sentence. 
Among the possible reasons behind lesponses of ihis type are lack of com- 
prehension of the test sentence, unthinking imitation or parroting of the 
sounds in the sentenc j, or failure to remember what has been said. Group dif- 
ferences, determined through t tests, were significant (p < .001) on thi: 
measure at every age level tested in favor of the experimental group, who con 
sistently made fewer responses in this category than did the control group, 
Although both groups made fewer Type 1 responses as they grew older, the 
control children at 72 months ~ the last age level tested -were still producing 
as many of these responses as the experimental children had at 60 months, 

Inexact Repetition: Type 2 Responses 

This category comprises inexact repetitions that did not alter the basic struc- 
ture of the test sentences. The great majority of errors among responses in this 
category consisted of the omission of plural, third person singular, and past 
tense/past participle markers. Included in this category, therefore, are 
responses v/ith errors attributable to the influence of black dialect, in which 
the use of such markers is optional. Other omissions were of liie definite article 
and of the different forms of be,^ 



Mn c-.iscs wlu*rr \\\v oinisMDM o\ he .illcrnl [hv scnU'ru str-ii tuM', .is m p.is*»jvr siriii turrs. the ri*- 
spcmsr** wvrv ( lci«»sifirJ .is l ypr 1 . An cx.implf n( this is the i h<inK<. M'tim "I was laUKhctJ at this 
morninK' (Nd. '0) to "\ Idughcil m this nuirniriK ' 
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Percentage of total responses 

Approximately equal percentages of the two roups' tofitl r^^<f.)ons^'s were 
classified as Type 2 at each of the age levels tested. In no othej* category were 
such small differences observed between the ^wo .y^roup."!;. The large*;! dif- 
ference, 8 percentage points, was found at the 6C'-n>orf^h Itve!, at which [\w, 
control group produced Type 2 responses amounting !:o .^6% of total 
responses, as opposed to the experimental group'*'. 44%. This is related tu the 
large percentage of Type 1 responses in the control grorap at this age level Dif- 
ferences at other age levels ranged fr m 1 to 6 percentage poiiUs. 

Percentage of imperfect responses 

Another means of expressing Type 2 responses is to show what percentage 
of the total number of imperfect repetitions they represent. This eonvei'sion 
was necessary in order to show the relationship b^'.lween tht^ two types oi im- 
perfect repetition and to have a measure thai could be compared directly with 
the Structures Preserved measure used in the first SenU^nce Repetition Test. 

Expressed as percentages of total inexact ivpetitions rather than of total 
responses, Type 2 responses ranged from 80% to 94% among the experirneinal 
children and from 50% to 80% among the control childr-en. As was fhe case 
with Type 3 and Type 1 responses, there was a difference t>} .12 months- the 
entire length of the testing period -between the two groups on thiu measure. 

Comparisons Within Groups: Sentence Complexity and Sentence 
Length 

Figures 6-12 and 6-13 illustrate the relative difficulty of each complexity and 
length division for each group of children as measural by the number of 
percentage points each group scored above or below its own overall mean for 
a particular response category. Two response cat.egories were used for this 
comparison: Type 3 (exact repetition) and Type I (inexact repetition; structure 
not preserved). The signs for Type 1 responses have been reversed; thus, for 
each type of response the farther above the zero line the sco;e h marked, the 
better the performance of that group on the particular division as compared 
with its own overall mean in that response category. Kach bar represents the 
average number of percentage points rrom the mean through the five age levels 
tested. 

Sentence complexity 

As Figure 642 indicates, both groups encountered the same relative levels 
of difficulty of repetition among the different complexity divisions. Most dif- 
ficult to repeal were sentences with two clauses (2C;), followed by ihi)se with 
compounds (C). The other 1 )ur divisions, consisting of kernel sentences and 
their successive transformations, were tound by both gn>ups to hove approx- 
imately the same level of difficulty for exact repetitions, with one step 
transformations being slightly more ditficull than the others. 
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Among Type 1 responses (inexact repetitions that do not preserve the basic 
structures of the test sentences), the pattern of distribution over the six 
sentence divisions was not as clear-cut as among exact repetitions. For each 
group, kernels tended to be easier to preserve as structures than any of the 
three transformations, and there seemed to be increasing levels of difficulty 
between successive transformational steps. These were trends not evident 
among exact repetitions. 

Sentences with compounds also seemed to be easier to preserve than two 
clause sentences; however, tlte degree of difficulty presented by these two 
sentence types on this measure did not match that for exact repetition. As 
Figure 6-^ ndicates, the most difficult structures to preserve were the two and 
three step transformations (two step transformations used combinations of 
either negative or question forms with either do or a passive verb form; three 
step transformations added ivh- to these combinations). For the experimental 
children, there was no difference in degree of difficulty between sentences with 
compounds and two clause sentences. 

Sentence length 

In both groups, difficulty of repetition increased with length (Figure 6-13). 
Six word sentences were also found easier to preserve structurally than longer 
ones. This was not so, Jyjwever, for seven and eight word sentences; in fact, 
the experimental children seemed to have more difficulty with seven word 
than with eight word sentences. An examination of the responses to individual 
sentences showed that the structure responsible for poor (Type 1) performance 
by both groups on seven word ;enfences was the verb form have + -ed (e.g., 
"He has painted most of the pictures"), which was used to generate the 
sentences in one of the seven vord groups. 

In general, however, the g itest differences in response patterns between 
the two groups were found mostly among sentences with combinations of 
questions or negatives with do or passive verb forms (T2) and among wh- 
sentences with these combinations. These sentences se*?med especially difficult 
for the control chiluren to comprehend, as may be deduced from theii* inability 
to repeat them in such a way as to retain their underlying structures. 

Comparison with Other Children 

For the purpose of obtaining some perspective on the experimental and con- 
trol groups performances, particularly in view of the influence of dialect 
observed in their responses. Sentence Repetition Test il was also administered 
to a group of children whose speech was presumably not subject to the same 
influence. These children, who were drawn from preschools in and around the 
Madison area, came from white fai/.ilies of undetermined socioeconomic 
levels. They were divided into the following groups: 

61 months (« 14, age range = 60-62 months, mean ige = 61.07 months) 
65 months {n ^ 12, age range = 63-6u months, mean age = 64.9 months) 
71 months (n =^ 10, age range = 70-71 months, mean age = 70,5 months) 
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Each group was Uisted once. A white examiner, following the procedures used 
for testing the experimentdl and control children, adnvinistered the test. Results 
from these tests were compared with those from the nearest age levels (60, 66, 
and 72 months) of the experimental and control groups. 

Th»3 number of Type 3 responses {exact repetitions) did not differ to a 
significant degree between the experimental and the white groups at any of the 
age levels compared. Like the experimental group, the white children had 
significantly (p < .05) greater percentages of exact repetitions than the control 
children at all age levels compared. 

As expected, there were considerably fewer Type 2 responses among the 
white children than among either the experimental or the control children 
because errors in this type of response wero generally attributable to dialect in- 
fluence. At 60 months, for example, the white children's Type 2 responses 
made up only 28% of their total responses, versus 44% and 36% among the 
experimental and control children, respectively. At 66 and 72 months they had 
32%, whereas the experimental children had 44% and 43% and the control 
group had 46% and 48%. 

These Type 2 responses, however, represented approximately the same 
percentages of the total imperfect repetitions of the experimental and white 
groups at 60 and 66 months; and at 72 months, the experimental group's con- 
verted percentage was signific antly {p < .001) higher than the wh*^* group's. 
This indicates that at this age level, there were more errors of t^ cype that 
altered or destroyed the original structures among the white thai among the 
experimental children. Also, as mriUioned earlier, the experimental chidren 
had significantly (p < .002) higher percentages than the control children at 
every age level, while the white children's scor-s were significantly {p < .01) 
higher than the control children's only at 60 months. Their scores on this 
measure were comparable at the two other age levels tested. 

These differences between the actual number of Type 2 responses and the 
percentage of imperfect repetitions they represent are attributable in part to 
the relatively large number of Type 1 responses from the white group at the 
three age levels (15%, 13%, and 14%) at 60, 66, and 71 months as compared 
with the experimental group's 12%, 9%, and 3%. The control group started 
out with a much higher percentage of Type 1 responses (42%), but at 72 
months hdd the same percentage as l-he white group. 

Inspire the influence of black dialect on the Milwaukc^e children's test per- 
formance, therefore, the experimental children performed at the same level as 
did a contrast group of white children and, indeed, even outperformed them 
on at least one measure at one age level. The control children, on the other 
hand performed on a level comparable with the white group on one measure 
at two age levels, but in general fared poorly in comparison with both their ex- 
perimental counterparts and the white children. 

The two sentence repetition te tri seem to have been effective as instruments 
for comparing language development in two ^Toups of children during the 4th, 
5th, and oth years uf life. In a series of measures designed to provide checks on 
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one another, the trends thai have emerged follow a pattern that consistently 
differentiates between the performances of the two groups, Emphasizing this 
difference is the finding that the experimental children did at least as well on 
this test as children who came from other and apparently much less disadvan- 
taged families. 

TESTS OF MORPHOLOGY: 
THE PICTURE MORPHOLOGY TEST AND 
THE BERKO TEST OF MORPHOLOGY 

The Picture Morphology Test was firsr given when the children reached the 
age of 36 to 39 months. This test, which was developed by our laboratory, was 
designed to elicit the production of inflectional morphemes through stimulus 
questions accompanied by illustrations of familiar objects. It was one of two 
tests administered for the purpose of measuring the development of the 
children's acquisition of the rules for generating inflectional morphemes. 

The other test was the Berko Test of Morphology (Berko, 1958), which was 
first administered when the children were 48 to 51 months old. Berko's test 
used nonsense syllables that conformed to the rules for sound combinations in 
standard English in order to ensure that the child had internalized mor- 
phological rules, was able to generalize those rules to a new situation, and had 
not memorized an inflected form (e.g., glass: glasses) as a lexical item. Berko 
concluded that children do not treat words idiosyncratically, but rather in ac- 
cordance with general morphological rules, 

Other studies of the acquisition of inflectional morphology (Anisfield & 
Tucker, 1967; Bellamy & Bellamy, 1969; Graves & Koziol, 1971; Newfield & 
Schlanger, 1968; Solomon, 1972) that have used Berko type tests confirmed 
Berko's earlier findings that the pattern of acquisition is one of regularity and 
simplicity. Using a Berko type test, Natalicio and Natalicio (1971) found that 
for Spanish speaking children learning English as a second language, the pat- 
tern of acquisition oi inflectional morphology was comparable to the pattern 
of acquisition for native speakers. 

Both Berko (1958) and Miller and Ervin (1964) have noted that real words 
are easier for children to inflect than nonsense syllables. Two plausible ex- 
planations offered are that the child has stored some of the real words plus 
their terminal morphemes in memory as single lexical items and that when 
given a nonsense word the child must assimilate the unfamiliar item and then 
add the proper inflection. Our Picture Morphology Test (hereafter referred to 
as PM), which uses real words, was developed and administered to eliminate 
the confusion that may be caused by the use of nonsense words (see Dever & 
Gardner, 1970). By first givmg this test and later the Berko, we could compare 
the results of the two tests. 

The primary objective of this phase of our language assessment was to 
compare the development and acquisition of the inflectional allomorphs of 
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standard English between the two groups of children in the Milwaukee Project 
and to determine how the intervention program affected that development and 
acquisition. Because our subjects were speakers of a nonstandard dialect that 
oftenjdeletes the majority of the morphemes tested, we suspected that their 
morj^hoIoKical production would not be the same as that of speakers of stan- 
dard Engli . A comparison of the influence of dialect on the performance of 
the two groups was therefore included in our study. 

The PM was first administered at the 36-month age level to each child and 
then at 6-month intervals thereafter. The Berko test was first administered at 
48 months. Thereafter, the tests were given alternately, with each child receiv- 
ing either a Berko or a PM at 3-month intervals. Beginning at 66 months, re- 
vised versions of the PM and Berko were administered alternately at 3-month 
intervals. Testing was discontinued near the end of the children's first year in 
public school, when each child had received at least two revised PMs and two 
revised Berkos. 

Both tests were administered followin:^ Berko's original (1958) suggestions. 
In the Picture Morphology Test, the child was presented with colored pictures 
of animals and people; in the Berko, colored, cartoon-like figures of animals or 
people performing various actions were used. The PM tester followed the 

paradigm: "Here is a doll. Now we can see two " The paradigm for 

the Berko test was, "Here is a wug. Say 'wug.' Now there is another one. There 

are two of them. There are two " The subject was asked to repeat 

the nonsense word to ensure that he or she had perceived its phonemic com- 
ponents correctly; if the subject responded incorrectly, he/she was corrected 
and asked to repeat the stimulus words. The subject was not asked to repea: 
the stimulus items for the PM because it was assumed that real words would 
not cause perceptual confusion. 

The Berko test consisted of 38 items and examined the same features as did 
Berko's original morphology test. The test explored a wide range of inflec- 
tional allomorphs: noun plurals, possessives (both singular and plural), the 
third person singular of the verb, Ine progressive form, the past tense, the 
comparative and superlative, the derived adjective agentive, and the 
diminutive and compound. Test items were added to elicit the /-s/ and /-z/ 
allomorphs of the third person singular present of the verb, the unmarked 
(third person plural) form of the verb, and irregular noun plurals. The PM was 
composed of 19 test items ^nd was designed to elicit fewer inflect' onal allo- 
morphs than the Berko test. 

Two factors were considered in revising the Berko test. First, we wanted to 
simplify the test overall. This included eliminating ambiguous items such as 
diminutives and compounds for which there could be more than one correct 
response and the possessive plural where it was impossile to tell whether a 
response was a correct application of a morphological rule or simply a repeti- 
tion of the stimulus item. The real word items were also eliminated because the 
PM had been specifically designed to test inflections of real words. Thus, the 
revised version of the Berko contained only nonsense words. Our second 
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objective was to expand the range of morphological tasks provided by the test. 
This was accomplished by the addition of items involving back formation 
(producing an uninfected form when given an inflected form) and by using 
varied stimulus forms to elicit a given morpheme (such as producing the third 
person singular form when given either the progressive [-ing] form or the past 
tense). 

The PM was revised to produce an item-by-item correspondence with the 
revised Berko, thus facilitating comparison of the two tests. It was felt, 
however, that some irregular forms should be retained as test items; therefore, 
we included in the revised PM four irregular forms in addition to the 42 items 
that were matched with those on the revised Berko. 

All of the tests were administered and recorded by the Project's language ex- 
aminer. The original PM and Berko took approximately 3 to 5 and 10 to 15 
minutes, respectively, to administer- the revised PM and Berko each took be- 
tween 15 and 20 minutes. All tests were transcribed and scored in the language 
laboratory by trained language researchers. A small number of test items (5% 
for the first two age periods, less than 1% thereafter) could not be scored 
because of recording difficulties or other technical problems. These items were 
not included in the analysis. 

Four categories of response were established: 

A = Expected morpheme 

B =s No morpheme 

C = Overgeneralization 

D = Irrelevancies and silence 
It was decided to establish tht above categories in order to determine and ac- 
count for the influence of dialect factors (such as omission of the plural 
markor) as well as the pattern of overgeneralization of morphological rules 
that has been observed in young children (McNeill, 1970; Slobin, 1971). 

Statistical tests for parallelism, group effects, and time effects, using the 
measure of percentage of expected morphemes, were conducted through the 
use of BMDPs. This required the substitution of column means for all missing 
obsei-vation points and adjustment of sample sizes to experimental = 17 and 
control = 18. The comparison data for the experimental and control groups 
on the PM and the Berko are presented in Table 6-9. 



Picture Morphology Test 

Parallel trends were found in the two groups on the measure tested (percen- 
tage of expected morphemes). Between groups there was a significant (Hotell- 
ing T' - 48.33, p - .000) difference in favor of the experimental group. In- 
dividual t tests showed that the experimental children had significantly (p < 
.011) higher scores than the control children at every age level tested. The 
children in both groups showed significant, F(12, 56) = 15.63, p < .01, im- 
provement in their scores as they grew older. However, the control group's 
scores lagged behind the experimental group's by approximately a year. 
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Table 6-9 Mean Percentages of Responses in Four Categories of the 
Picture Morphology and Berko Morphology Tests 
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Berko Test of Morphology 

As with the Picture Morphology Test, the overall difference between the 
two groups was significant (Hotelling T^ = 50.95, p = .000) in favor of the ex- 
perimental children, Individual t tests indicated comparable scores between 
the groups at 51 months and significant (p < .037) differences at each age level 
tested thereafter. The groups' performance trends deviated significantly, f(5, 
29) = 2.68, p < ,05, from parallel. The overall time effect was significant, 
f(10, 58) = 3.40, p < ,01, as was the time x group interaction, f(5, 165) = 
4,04, p < .002. The control groups scores trailed behind those of the ex- 
perimental group by at least 24 months. 

Both groups did better on the PM than on the Berko. These recults agree 
with those of other investigators (Berko, 1958; Brown, 1973; Miller & Ervin, 
1964) who have found that children inflect real words sooner and more easily 
than nonsense syllables. 

Part of our analysis consisted of an estiniate of the order of acquisition for 
six morphemes on the PM (presen' progressive, possessive, plural, third per- 
son singular, regular past, and irregular past) and a comparison with the 
results obtained by Brown (1973), We also compared the two groups' perfor- 
mances on individual allomorphs of four morphemes (noun plural, possessive, 
third person singular, and irregular past) with those recorded in other studies 
(e.g„ Anisfield & Tucker, 1967; Berko, 1958; Brown, 1973; Bryant & 
Anisfield, 1969). In addition, we analyzed our data on these same allon^nrphs 
KJii the basis of the final sounds of their stems, as suggested by Solomon (1972) 
and Brown (1973). Briefly stated, the three morphemes that were acquired ear- 
liest by both groups were the present progressive, possessive, and plural mor- 
phemes; the allomorphs found most difficult were the /id/ (past) allomorphs 
(see Table 6-10), 

It was observed that certain stimulus forms, notably those ending with /iz/ 
or /id/ allomorphs, seemed to affect performance adversely on most item 
types. The one type of item not affected by these p articular stimulus torms was 
back formation. On PM II (revised PM), both the experimental and control 
groups obtained uniformly high results on all items involving back formation, 
often scoring 100% correct on an item. Results on Berko II were also better 
than average. This indicates that the task of back formation is much easier 
than the other morphological tasks on the two tests and possibly that different 
psycholinguistic processes are involved. In the case of the PM, it is possible 
that back formation involves little more than recognition of a stem learned as a 
lexical item. The Berko results are more difficult to interpret. It would seem in 
this case, that mero recognition of the given morpheme is sufficient for correct 
performance as opposed to the ability to supply it where it is needed. 

The majority of non-A responses fell into category B (no morphemes). Ac- 
cording to the rules of black dialect, certain morphemes are optional; thus, to 
omit them is also correct. For instance, the absence of the plural morpheme 
and of -s verbal concord are both accepted in black dialect (Fasold, 1972), 
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Table 6-10 Order of AcquisiUon of Selected Features on the Picture 

Morphology Test 
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Speakers of black English do use standard English plural allomorphs, but the 
use of plurals is not constrained, as it is for speakers of standard English. In 
other words, the speaker of standard English has no options outside the three 
plural allomorphs and irregular plural formations; not to mark the plural is 
considered incorrect. The speaker of black English, however, has the addi- 
tional option of not marking the plural and still being correct within the con- 
text of that linguistic system. Many linguists who have studied black dialect 
(e.g., Dillard, 1972; Fasold, 1972; labov, 1972) agree that there is a system of 
pluralization conforming to the standard English system and differing only in 
terms of the option to mark or not to mark the plural. The large percentage of 
"no morpheme" responses supports this view. Also, among standard English 
speakers age is a crucial variable in the development of morphemic produc- 
tion. Because of this optional rule in black dialect, however, production does 
not always increase consistently with age (for example, note the experimental 
group's performance on plurals in Table 6-10). 

There is clearer evidence of morphological development from results on 
other test items. The overgeneralization of morphemic inflections to irregular 
items such as the past tense forms of ring and run indicates that the children 
not only have some concept tha such endings change the meaning of a word, 
but also that they are able to use these endings productively. The experimental 
children tended to overgeneralize more often than did the control children on 
the irregular items of PM II; in many rases overgeneralizations occurred more 
frequently than B (nc morphemes) responses. 

Another index of the comparative range of the two groups' linguistic 
abilities might be their performance on those items that are not affected by 
dialect usage, such as adjective inflections (including the comparative and 
superlative), the progressive (-mg), and the agentive {-er) endings. These items 
comprised 21% and 32% of the unrevised PM and Berko, respectively, and 
17% and ly % of the revised versions. We compared the two groups' scores on 
these items alone and on the remainder of the test, on the premise that dif- 
ferences in test performance caused mainly by a stronger influence of black 
dialect on one of the groups would show up as differences in the scores on 
dialect sensitive features alone. In other words, there would be little or no dif- 
ference between the two groups' scores on the items not affected by dialect 
usage. We found this to be true, but only for the first three age levels on PM I 
and only for the first age level of Berko I. Moreover, as Figures 6-14 and 6-15 
show, differences on the items not sensitive to dia'ect increased progressively 
after the first level on both tests. From 57 months onward, the experimental 
children had significantly (PM I, p < .02; PM II, p < .01; Berko I, p < .01; 
Berko II, p < .05) higher scores than the control children had on these items. 
The experimental children's scores on dialect sensitive items were also 
significantly higher than were the control children's at all age levels on PM I (p 
< .02) and Berko II (p < .01) and at the 75 -month level of PM II. 
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Figure 6-14. Analysis of Correct Responses for Dialect Influence (Picture Morphology Test) 
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Figure 6-15. Analysis of Correct Responses for Dialect Influence (Befko Morphology Test) 



6. Language Assessment 



175 



We interpreted ihese findings as suggesting that the experimental children's 
advantage over the control children on PM I may have been primarily at- 
tributable at first to a greater proficiency in standard English acquired before 
the test was first administered as a result of their preschool experience. Their 
continued advantage from age 57 months through all subsequent testings (in- 
cluding PM II and Berko II), however, seems to reflect a more advanced itate 
of morphological development because differences were no longer limited to 
dialect sensitive items but extended to the other items as well. These latter 
items, furthermore, included features (e.g., adjective endings, including com- 
parative and superlative) not expected to be acquired by children until later in 
their development (Donaldson & Wales, 1970). This, and not proficiency in 
standard English alone, may be the cause that underlies the early absence of 
significant differences between the two groups on these items. By the age of 57 
months, however, it was clear that the experimental children's grasp of these 
features exceeded that of the control children to a significant degree. 

Despite their generally higher scores on dialect sensitive items, the ex- 
perimental children, like the control children, are speakers of black dialect. On 
Berko I, in fact, the experimental group had significantly {p < .01) higher 
scores than the control group had on items not affected by dialect (but not on 
dialect sensitive items). The same was true for the first testing (69 months) of 
PM II. These findings underscore the fact that the patterns of dialect usage are 
factors that must be considered when comparing the performance of ex- 
perimental and control children with that of white middle class children on 
tests of standard English. It is not surprising, then, thac not even the ex- 
perimental group performed with the proficiency of standard English speakers 
(see Anisfield & Tucker, 1967; Berko, 1958) on testing instruments designed to 
elicit standard English inflectional allumorphs. Indeed, it would be 
unreasonable to conclude that these children are linguistically deficient on the 
basis of such a comparison. 

It is unfortunate that existing tests of English morphology should, by their na- 
ture, lean so heavily toward the use of standard English inflections. Despite the 
limitations imposed by their dialect patterns, however, the experimental chil- 
dren demonstrated a superior degree of mastery of the rules for producing inflec- 
tional morphemes in comparison with their counterparts in the control group. 
Their level of performance was consistently higher and their progress greater 
and more steady on the complete test as well as on that portion of the test not 
subject to dialect influence. It seems safe to conclude, as on the repetition tests, 
that the factors underlying these differences are developmental and have more to 
do with a group of grammatical concepts than with patterns of dialect. 



THE ILLINOIS TEST OF PSYCHOLINGUISTIC ABILITIES 

The Illinois Test of Psycholinguistic Abilities (Kirk, McCarthy, & Kirk, 
1968) was used to measure the linguistic abilities of ;he children in the 
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program Because the subtests of the ITPA provide a variety of language tasks, 
both verbal and nonverbal, the findings on .dividual subtests could be com- 
pared with those on other language tests used in the program. 

The ITPA attempts to evaluate a child's encoding and decoding abilities by 
measuring linguistic behavior in terms of level or organization, psycho- 
linguistic process, and channel of communication. The levels of organization 
are the representational and automatic. The former subsumes those processes 
that require a high degree of voluntary activity, while the latter includes the 
more habitual and mechanized processes of arranging and reproducing 
linguistic phenomena. There are three processes: the receptive (the ability to 
recognize and understand phenomena), the expressive (the ability to express 
concepts synthesized from that understanding), and the organizational (the 
ability to manipulate these concepts internally). Although it is theoretically 
possible to postulate many channels of communication, the ITPA restricts its 
observation to the auditory-vocal and visual-motor ':'hannels. The instrument 
is designed so that each subtest measures one process through one channel at 
one level of organization. 

The ITPA was originally developed to assess linguistic abilities in children 
who were mentally retarded or had ger»eral learning disabilities. As Carroll 
(1972) observed in his review, however, the widest use of the ITP/'. ^as been 
the assessment of language development in lower class children from minority 
groups. One leason for this is that the ITPA is the only standardized mecsure 
intended to assess specific and different language abilities as opposed to a 
global verbal IQ, Because many preschool programs for the disadvantaged 
have focused on the development of language skills, the ITPA has been the 
logical choice. Despite its widespread use, however, the ITPA has been criti- 
cized on the grounds that the test as a whole may not have a marked correla- 
tion with the developmental skills basic to language usage cind reading and 
that its subtests do not take into account the fact that responses may vary ac- 
cording to the subject's use of standard or nonstandard English. The first criti- 
cism is supported by a number of idLiui analytic studies that, however, fail to 
make sufficient use of other reference tests. 

Nonetht l.'ss, studies of the cons»:r'Jct validity of the ITPA (Hare, Hammill, 
& Bartel, 1973; have indicated that at least some of the subtests do identify 
separate psycholinguistic traits. In the study by Hare et al., six ITPA subtests 
were fad r analyzed with parallel tasks equivalent to the subtests in all but 
one dimension of the theoretical model. The ITPA subtests loaded significant- 
ly on only one factor and were identifiable in terms of the theoretical model on 
level, process, and channel. 

The hypothesis that the ITPA is weighted to favor speakers of standard 
English has been tested by Whitcraft (1971). On each of the ITPA subtests, 
Whitcraft compared the performance of subjects who spoke standard English 
with that of speakers of nonstandard English, notwithstanding the fact that 
both groups weie of normal intelligence. Whitcrafts findings suggest that 
speakers of nonstandard English do poorly on the ITPA not because they are 
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deficient in the linguistic abilities being tested but because they find it difficult 
to encode and decode in a dialect peripheral to their own. 

In the ITPAs normative sample, the percentage of potential speakers of 
nonstandard English was small. Paraskevopoulos and Kirk (1969) reported 
that subjects for the normative group were chosen from average school 
classrooms. The communities included Bloomington, Danville, Decatur, and 
Urbana in Illinois, and Madison, Wisconsin, For these communities, the 
percentage of blacks and other speakers of nonstandard dialects is low, as 
compared with that for large cities where varieties of nonstandard English are 
spoken. Forty-two black children were included in the sample; however, 
because the standardization sample was drawn from middle range schools, 
none of which had black enrollments ovei 10%, these black subjects were 
more likely to be familiar with the standard English used by their peers in 
school than would subjects from predominantly black schools. This virtual ex- 
clusion of nonstandard dialect speakers from the normative sample may result 
in a weakness in the ITPA s evaluative power when it is used with subjects who 
sj>eak nonstandard English. 

We administered the ITPA to all of the children in the experimental and 
control groups. The test was administered to each child at about 4.5 yeavj of 
age and again at about 6.5 years, when the children had been in the first grade 
for about 6 months. This retest ng was decided upon as a result of the wide dif- 
ferences in performance betwet^n the two groups at 4.5 years and to see if the 
differences would remain constant once the children had entered public school 
and were exposed to standard English in public school. 

We have used the ITPA, then, to provide a standardized measure of the ef- 
fectiveness of an early educational intervention program on psycholinguistic 
development and to extend the test sample to speakers of nonstandard English. 

Each subject took the ten major subtests of the ITPA described as follows: 

1. Auditor}/ Reception (AR: Representational-Reception-Auditory). This 
test measures the child's ability to determine the meaning of verbally 
presented material. The child responds with a "yes" or a "no" or even a 
shake or nod of the head to questions ranging from "Do dogs eat?" to 
"Do wingless birds soar?" 

2. Visual Reception (VR; Representational-Reception-Visual). This test 
measures the child's ability to understand visually presented material. 
The child is shown a sirgle stimulus picture and then is asked to select 
from among four response pictures the item closest in structural 
similarity to the item in the stimulus picture. 

3. Auditory-Vocal Association (AVA: Representational-Association- 
Auditory). This test evaluates the child's ability to see relationships 
among concepts presented orally through a series of incomplete 
analogies such as "A dog has hair; a fish has " 

4. Visual-Motor Association (VMA: Representational-Association- 
Visual). This test measures the child's ability to relate concepts visual- 
ly presented to him/her. The child is shown a stimulus picture or, at 
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the test s upper level, two related stimulus pictures and is asked to find 
the one of four optional objects or relationships nost closely related to 
the first. Examples include: hammer related to nail, circle and oval 
related to square and rectangle. 

5. Verbal Expression (VE: Representational-Expression-Verbal). On this 
test, the child's ability to express his/her own concepts orally is 
measured. He/she given several familiar objects (ball, envelope) and 
asked to 'Tell me all about this." Scoring is based on the number of 
discrete, relevant, and approximately factual concepts the subject 
mentions. 

6. Manual Expression (ME: Representational-Expression-Manual). This 
subtest gauges the ability to express concepts manually. The child is 
shown several pictures of common objects (coffee cup, telephone) and 
is asked to pantomime the acticn usually associated with the object. 

7. Grammatic Closure (GC: Automatic-Closure-Grammatic). This tests 
the child's ability to handle the syntax and morphology of standard 
English. The child must complete statements like "Here is a dog; here 

are two ." "The boy had two bananas. He gave one away; 

and he kept one for .." 

3. Visual Closure (VC: Automatic-Closure-Visual). This subtest 
evaluates the child's ability to discover partially concealed objects 
(e.g., dogs hidden in garbage cans and behind fences). 
9. Auditory Sequential Memory (ASM: Automatic-Sequential Memory- 
Auditory). This tests the child's ability to reproduce a sequence of 
orally presented numbers. 
10. Visual Sequential Memory (VSM: Automatic-Sequential Memory- 
Visual). This tests the child's ability to reproduce from memory a 
series of meaningful geometric figures presented on plastic chips. 
The tests for Sound Blending and Auditory Closure are considered sup- 
plementary to the ITPA and were not administered as part of this project. The 
procedure for administration was followed exactly as given in the Examiner s 
Manual (Kirk, McCarthy, & Kirk, 1968). The same examiner administered the 
test to all sul jects at both testing sessions. 

For both fch3 experimental and control groups, the following data were 
calculated: 

1, Mean Scaled Score (MSS). Scaled scores for individuals are derived ac- 
cording to the tables in the Examiners Manual by adjusting the raw 
scores of each of the subtests to eliminate age as a factor. The MSS for 
group data wa'^ derived by averaging the mean scaled scores of all sub- 
jects in a particular group. 

2. Psycholinguistic Age (PLA). The individual PL A represents the level of 
overall linguistic skill attained by the child. Comparing PLA with the 
CA shows whether the child is above or below average. The group PLA 
was derived by averaging the individual PLAs for all members of the 
group. 
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3. Psycholinguistic Quotient (PLQ). The individual PLQ is derived by 
dividing the PLA by the CA and multiplying the results by 100. In 
terms of linguistic ability, the PLQ is comparable to an IQ. The PLQ 
for a group was derived by averaging the PLQs of the individuals 
within the group. 

For each of the two testings, the two groups' performances were compared 
with the aid of BMDP 3D t test and P statistic. A paired t test was used to 
compare the results of the two testings for each group. There were no missing 
observation points for this data set, but one control subject was not tested. 
Therefore, the analysis was completed with adjusted sample sizes of ex- 
perimental = 17 and control = 17. 

Table 6-11 presents the mean scores for the two groups on the two testings 
of the ITPA. In terms of PLA, the experimental group was 1 year and 4 months 
ahead of the control group on the first testing (ITPA 1) and 1 year and 2 
months ahead on the second (ITPA 2). Overall comparisons on this measured 
showed a significant (Hotelling P = 86.02, p < .000) difference in favor of 
the experimental group. Separate t tests also showed the experimental children 
significantly (p < .000) ahead of the control group on each of the two testings. 
On ITPA 1 , the experimental children's PLA was 9 months ahead of their mean 
CA, In contrast, the mean PLA for the control group was 8 months behind 
their own CA on ITPA 1 and 9 months behind it on ITPA 2. 

The experimental children had a mean PLQ of 114.02 on ITPA 1, 29 points 
above the control group's mean PLQ. On ITPA 2, the experimental group 
mean PLQ was 107.76, which was 20 points higher than the control group 
mean. Again, overall comparison showed a significant (Hotelling P = 89.06, 
p < .000) difference, as did separate t tests < ,000). 

On each of the ten major subtests K>^en Hots^iing T^ comparisons showed a 
significant {p < .000) overall difference m f^av r of the experimental group. 
On the first testing the experimental children's mean scaled scores were 
significantly (p < .000) higher than the control group's on all subtests. These 
results held true for the second testing, with slightly smaller but also significant 
differences on the VC (p < .001), VSM {p < .028), and ASM (p < .053) 
subtests. 

Both groups had generally lower scores on the second testing than on the 
lirst and performance levels decreased for both groups on approximately half 
of the subtests. Both groups had significantly (p < .01) lower scores on the VR 
and AR subtests, as well as on the VE and GC subtests (E, p < .001; C, p < 
.05) for the second testing. In addition, the score for the VC subtest, the total 
mean scaled score, and the mean PLQ decreased significantly (p < .001) for 
the experimental group. The one subtest on which the two groups showed sig- 
nificant {p < .001) improvement was the VSM. It should be noted, ho\;'^ver, 
that the normative sample scored 36 for each subtest, with a standard via- 
tion of 6. 

Despite the marked drop in their scores, the experimental group still per- 
formed within the average range for each subtest on ITPA 2. The mean scores 
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Table 6-11 ITPA: Mean Scaled Scores, Psycholinguislic Ages (PLA), 
and PsychoIinRuislic Quotients (PLQ) 



Subtests 

Age 



Croup (Mos) AR VR AVA VA VE ME GC VC ASM VSM 



Total PLA 

MSS (Mos) PLQ ^ 
a 



37,06 46.06 40.65 41.00 42.41 43.47 41.94 43.77 40.53 40.12 41.70 63.00 114.02 

C 54 29,06 37.88 29.53 31.88 34.71 38.59 29.06 31.88 33.12 29.71 32.54 46.47 84.75 

E 76 • 37.18 40.24 36.41 38.94 37.12 42.94 32.77 57.59 38.88 42.47 38.45 82.29 107.76 

29.18 34.65 25.88 30.47 31.24 39.00 25.59 30.24 34.00 37.29 31.75 67.59 87.34 
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for the control group, on the other hand, fell below average on the AVA, AR, 
and GC subtests. Moreover, as pointed out earlier, the experimental groups 
performance remained significantly superior to the control group's across all of 
the subtests, even on this second testing. 

In their extensive review of the ITPA literature, Sedlack and Weener (1973) 
observed that the AVA, GC, and AR subtests correlate most strongly with 
general mental ability and yield the highest predictive coefficients for academic 
achievement. In fact, they concluded that the combination of AVA and GC 
subtest scores is a better predictor of most academic criteria than any other 
combination of scores, perhaps even better than the total ITPA rcore. Sedlack 
and Weener also noted that the three subtests mentioned above distinguish 
more consistently than other subtests between good and poor readers, social 
classes, and white and nonwhite racial groups. As Figure 6-16 shows, it is on 
these three key subtests that the control children's score fell more than 1 stan- 
dard deviation below the norm. 

Severson and Guest (1970) reported several studies that indicate that disaJ- 
vantaged black children show depressed scores on measures of the audi>:ory 
channel on the ITPA except for the ASM subtest, on which they show unusu- 
ally high scores. These observations are supported in a study by Cicirelli, 
Evans, and Schiller (1970), who examined ITPA performance patterns among 
Head Start pupils from several ethnic groups. In the present study, the scores 
of the control group on the auditory channel subtests were indeed among their 
lowest, especially on the second testing, when their scores on these subtests fell 
below the normal range (Figure 6-16). The scores of the experimental group on 
these subtests, although within the normal range, also tended to be among 
their lowest, especially on the second testing. However, neither group showed 
the exceptionally high scores on the ASM subtest that other researchers have 
reported (see Severson & Guest, 1970). 

Some parallels may be noted between the results of the present study and 
those of Whitcraft (1971). For example, her first grade subjects who spoke 
standard English (SE) had a mean scaled score 6.7 points higher than those 
who spoke nonstandard English (NSE). This was the same margin of difference 
between the mean scaled scores of our experimental and control subjects on 
the second ITPA testing, given when the children were in the first grade. Also, 
the largest differences in scaled scores between the experimental and control 
groups were generally found on the same subtests on which Whitcraft's SE and 
NSE groups differed most. These subtests included AR, AVA, VMA, and GC. 
The smallest difference between Whitcraft's two language groups, as well as 
between our experimental and control groups, was on ME. These similarities 
may suggest that the main advantage of the experimental over the control 
group lies in the experimental children's greater proficiency in SE. The patterns 
of performance exliibited by the experimental group did not seem to resemble 
that of Whitcraft's speakers of SE; rather, it followed that of the NSE speakers. 
The main differences were the experimental group's higher scores on the AR, 
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Figure 6-16. Comparison Mean Scaled Scores from ITPA 2 with Results from Whitcraft (1971) 



AVA, and VE subtests. Figure 6-16 shows that, despite their lower scores on all 
subtests, the crntrol children's performance pattern is quite similar to those of 
the experimental group and of Whitcraft's NSE group. 

The single characteristic that differentiates the experimental group's perfor- 
mance patterns from those of the two other groups is that, with the exception 
of the GC subtest, all of the mean subtest scores of the experimental children 
ar'? above the national average of 36. Their mean GC score is, however, still 
within the normal range. Among Whitcraft's NSE subjects, four subtest scores 
(AR, AVA, VE, and GC) are below the national mean but are still within the 
normal range. The control children, on the other hand, scored below the na- 
tional mean on all but two subtests (ME and VSM). Of these scores, those for 
t!\ree subtests (AR, AVA, and GC) are below the normal range. It seems, then, 
that while the scores of all three groups — our two group}S and Whitcraft's 
NSE- were adversely affected by the dialect they spoke, the fact lhat the con- 
trol children performed at a level much lower than did the two other groups 
suggests a lower level of general language development not attributable to 
dialect usage alone. 

Because of the problem of sampling for standardization, it is difficult to 
draw conclusions from the performance of disadvantaged speakers of NSE 
particularly on subtests involving the auditory-vocal channel. Low perfor- 
mance levels by these subjects in this area do not necessarily indicate cognitive 
or linguistic deficiencies because they could have resulted from an unfamiliari- 
ty with the vocabulary and syntax of SE. Dillard (1972), for instance, pointed 
out the inevitable Vd iance in the production of SE inflectional allomorphs 
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among speakers of black dialect. The GC subtest, which tests the child's ability 
to handle the syntax and morphology of SE is obviously the subtest most sen- 
sitive to differences in surface structure between SE and N?^,. It is precisely on 
this subtest that both experimental and control groups scored their lowest dur- 
ing the second testing (ITPA 2). The substantial drop in the experimental 
children's scores on this subtest from the first to the second testing could be at- 
tributed in part to the influence of their peers in public school on their own 
language patterns (Labo^ 1972; Natalicio & Natalicio, 1971). 

Although the ITPA has been criticized for its accuracy in assessing the 
cognitive and linguistic abilities of NSE speakers, we hoped it could provide an 
estimate of the children's development to compare with the developmental 
norms of speakers of SE. It is clear from the data that the intervention pro- 
gram, which placed considerable emphasis on verbal expressive behavior, 
enabled the experimental children to perform as well as average middle class 
children on all sui:»:estr. Had the ITPA been standardized to include speakers 
of NSE, both groups might have obtained better scores. We do not believe, 
however, that the gap between the experimental and control groups would 
have diminished significantly. 



From the age of 18 months until after they had entered the public sc lool 
system, ihe children in both experimental and control groups were tested 
periodically on specific aspects of their language development. Evaluation 
began with quantitative measures of spontaneous language production and 
progressed to tests of receptive and expressive languagt, exemplified respec- 
tively by the Grammatical vZomprehension and Sentence Repetition tests. 
Later tests consisted of elicited production of inflectional morphemes to test 
the children's internalization of the rules governing English morphology. 
Through regular replication of these tests, it was possible to com lare not only 
the two groups' performance levels ac any given age but also their progress in 
acquiring the structures that the different :ests covered. 

Whenever possible, comparisons were made between our subjects in both 
groups and children of approximately the same age from other environments. 
Despite the difficulties arising from the nature of our testing program -par- 
ticul.-^rlv the multiple retestings of our subjects - these comparisons provided a 
broader context in which to view the results of our own experimental testing. 
Our objective > 'as to determine, however approximately, the standings of 
both the experimental and control groups with respect to the general popula- 
tion, Furthermore, because both group*^ of subjects were speakers of NSE, we 
were interested in finding out how we could "factor out" the influence of dialect 
on their performance. In this way we could determine whether the differences 
between the two groups could be attributed to greater language competence or 
simply to dialect patterns. For some of our tests, therelore, we developed 
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measures that would not penalLe the subjects for using constructions that 
could be identified wUh black dialect. 

The impact of the intervention program on the language development of the 
experimental children can best be demonstrated by the data summarized in 
Table 6-12, 

Diagonal lines have been drawn to underscore the consistency with which 
the two groups performed, relative to each other, on all the tests. As the sum- 
mary table illustrates, it took the control children from 1 to 2 years to match 
the scores obtained by the experimental children. Differences tended to be 
greatest on the Grammatical Comprehension Test and smallest on the first ver- 
sion of the Berko. 

The extent to which some of the experimental measures maintained their 
sensitivity to language growth was limited by the children's increasing age. 
Quantitative measures of spontaneous language production, in particular, 
seemed to decrease in sensititity as the children grew older. For example, after 
the age of 30 months, the two groups no longer shov^ed consistent differences 
in mean number of utterances; and after reaching a plateau — roughly from 45 
through 54 months for each group — scores tended to taper off, indicating that 
there no longer was any positive relationship between age and quantity of ver- 
bal output. Similarly, on such measures as percentage of stru^.tures preserved 
(Sentence Repetition), the experimental children obtained very high scores 
from the third testing onward; thus, little information regarding their im- 
provement could be derived thereafter. 

However, as illustrated by Figure 6-17, the mean difference between the two 
groups over all of the tests remained on a relatively consistent plane 
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Figure 6-17. Overall Range of Dlffert-ncts and Mean nifftrcmes Between Experimental and 
Control Groups Across All Language Tests and Differences Between Groups on ITPA PLQ 



Table 6-12 Summary of Performance Data for the Major Language Tests" 



Grammatical Comprehension 



Sentence Repetition 



% Subtests 
Correct 



Mean Contrasts 



% Fxact 
Repetitions 



% Structures 
Presented 



Picture 
Morpholoj^x/ 
% Items 
Correct 



Berko 
Morpholofix/ 
% Items 
Correct 



ITPA 
PLQ 



Age 



E 



3.0 21.33 4.07 3.47 0.28 26.21 11.72 60.58 38.81 27.89 11.73 



3.5 40.06 



3.61 



7.65 



4.0 41.18\ 11.22 11.71 



1.33 46.00\ 17.64 79.94 \ 54.63 33.88\ 21.33 
2.78 55.1- \ 24.00 90.12 \ '62.72 36.65 \ 24.11 20.65 16.57 



4.5 59.95 \ 15.22 lb.53\ \4.89 62.77 28.06 92.29 \ 73.12 43.12 28.13 26.38 \ 17.41 114.02 84.75 

70.53 \ 29.61 20.65 \ 9.28 61.81 35.82 95.25 80.59 45.88 28.50 27.25 19.29 

^ ' ^ ^ 43.82 22.19 79.71 49.88 

\ \ 

5.5 75.65 40.36 22.65 14.17 47.47 \ 27.53 84.60 \ C^7. 00 52.53 43.88 28.87 18.40 

52.50 36.87 94.44 79.87 60.24 49.13 36.79 20.33 



6.0 
6.5 



37.58 19.68 107.76 87.33 



"Stores for thn Gidrnmaticiil Comprehension Test, ages 3-5, and Sentence Ke^-'tition Test I, ages 3-5, are averages of two testings within each 

6-month interval. 
^Sentence Keprtition Test 11 was administered from age 5. 

'Picture Mor|)hology Test and Berko Test of Morphology were revised after age 5. 
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throughout the 3 V2 years of testing, reaching its highest levels from the ages of 
3.5 through 4.5 years and tapering off slightly thereafter. To a lesser degree the 
two groups' MLU trends (Figure 6-17) also followed the same lines. It is this 
consistent performance differential, more than any single comparison of test 
results, that separated the two groups, supported the conclusions drawn 
separately from the individual tests, and suggested that there was indeed a dif- 
ference between the experimental and control subjects in the developmental 
processes that affect language performance. 

Comparisons with other groups, both black and white, have indicated that 
despite problems related to '^ialect use the experimental children generally per- 
formed on levels comparable to those of children from other environments 
who are presumed to be of normal intelligence. On the Grammatical Com- 
prehension Test, for example, the experimental children demonstrated a grasp 
of grammatical structures that equaled that of white children from 
predominantly middle to high SES families and exceeded that of white and 
black children from low to middle SES families. On the ITPA, the experimen- 
tal group's performance, while hampered by dialect influence, was also within 
the established normal range. The control children, on the c ther hand, con- 
sistently performed at levels lower than any of the comparison groups studied, 
including the low SES black groups. 

Almost unavoidable in expressive language testing in English is the bias that 
favors speakers of SE. This has come about because certain features that are 
considered central to English grammar, sucli as the singular/plural distinction 
and some i "■•s of the copulative verb be, are elements considered optional in 
many nonstandard dialects, including black dialect (Dillard, 1972; Labov, 
1970). On the two Sentenf.e Repetition tests, therefore, as well as on the 
original and revised versions of the PM and Berko tests, we devised alternative 
methods of scoring to enable us to compare the two groups' performance 
without relying too heavily on features regarded as optional in black dialect. 
On the Svjntence Repetition tests, the Structures Preserved measure represents 
this alternative method. If the child repeated a stimulus sentence in his/her 
own words or using his/her own dialect patterns and without destroying the 
basic structure of the test .sentence, he/she was given credit for having 
understood the sentence (although not for imitating it accurately). If the only 
factor causing the large differences between the exact repetition scores of the 
two groups had been the children's use of the dialect, therefore, their respective 
inaccurate repetitions would have shown approximately the same percentages 
of structures preserved. As the findings indicate, however, the experimental 
children understood a significantly (p < .01) greater percentage of those items 
than the control children did. It is apparent that the differences between the 
two groups, at least on this test, have much deeper roots than their use of 
dialect, and that other cognitive factors such as short term memory and com- 
prehenHon of syntactic and semantic structures are involved. 

On the morphology tests, our alternative scoring method consisted of ex- 
amining the children's performance on those items that are not believed to be 
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affected by dialect usage, such as adjective inflections, and the progressive 
(-mg) and agentive (-er) endings. Despite the fact that this category included 
features not expected to be acquired by children until later in their develop- 
ment, the experimental children's performance on these items in both the PM 
and Berko tests increasingly surpassed that of the control children from the se- 
cond age level onward (Figures 6-14 and 6-15). As on the repetition tests, it 
seems that developmental skills, and not merely dialect usage, underlie the 
superior performance of the experimental group as compared with the control 
group. 

We tried to interpret the results of our language testing as an index of the 
differential in language development attributable to treatment between the 
two groups of children and further to understand language growth in these 
two groups, the contribution of dialect usage notwithstanding. From our tape 
recordings of their conversational speech, we are certain that the experimental 
children, as well as the control children, do speak their dialect and did so 
perhaps to an even greater extent when they entered public school and were 
among other speakers of black dialect. The differences we have found lie 
rather in the rate at \^hich they acquired concepts and relationships as ex- 
pressed through syntactic structures. Our study was focused mainly on the 
children's acquisition of English morphology and syntax. We have not made 
comparisons of their ability to articulate the sounds of English, whether stan- 
H^rd or nonstandard, except in connection with their production of intelligible 
language in the earlier part of our program and of inflectional endings in the 
tests of morphology. Where there was a possibility that t^^^^t results could be in- 
fluenced by dialect patterns, we devised alternative scoring systems in order to 
determine whether one group was being influenced more than the other. It is 
our belief that these were indeed differences brought about by the intervention 
program. 
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In order to longitudinally assess the effects of the mother's and child's par- 
ticipation in the intervention program, we observed them in structured 
mother-child teaching situations. This aspect of the investigation sought to 
understand the nature of the mother-child interaction and what role it plays in 
the cognitive language development of the child. We examined the relation- 
ships among various aspects of the mother's attitude, language, and cognitive 
abilities, as well as her manner of interacting with her child. We made observa- 
tions in the home, including personal interviews with the mother, and in addi- 
tion we administered the Maternal Attitude Scale (MAS) and Social Reaction 
Inventory (Falender, 1969). 

Essentially, we completed two replications of our observations of the 
mother and child in structured interaction sessions, separated in time by 2 
years. All sessions were videotaped and rated later to provide several kinds of 
information including: the mother's perfo mance on a learning task, how the 
mother and child interacted on a problem solving task, how the child per- 
formed on various tasks independently, and the nature of the language used by 
the mother in her communication with the child. These observations were con- 
ducted during the preschool years when the children were between IVz and 3, 
and again between 4V2 and 5. Interviews were given both in the home and at 
the preschool center for both the experimental and control families. 

Our research amplified the Hess and Shipman (1965, 1968) findings by com- 
paring the experimental dyads with the control dyads. We planned a series of 
studies to examine various aspects of the mother-child interaction. For these 
studies we conceptualized the child as being the; center of an input-feedback 
system involving both the parent and extrafamilial stimulation (see Figure 
7-1). The interaction between the mother and the child wa? conceptualized as a 
reciprocal feedback loop and suggested how both the amount of responsive 
behavior by the mother and her conceptual style contribute toward determin- 
ing the nature of the interaction. 
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Figure 7-1. Sourcer of Stimulation and Measures of Cognitive Development: The 
Conceptualization of the Components of the Mother-Child Interaction 

There is little argument to the fact that there is a significant epidemiologic 
association between family SES level and children's academic performance. 
For example, Milner (1951) divided first graders into a high and a low group 
on the basis of reading and language lest scores. Her data indicated that social 
class was a concomitantly distinguishing factor between the two groups. In 
fact, only one low SES child was found among the high scorers and only one 
middle SES child among the low scorers. Observing preschoolers, Mimbauer 
and Miller (1970) also reported that middle SES preschool children were 
superior to low SES children on a series of learning tasks. In addition, there 
was a mean IQ difference between the groups of nearly :0 points in havor of 
the middle SES children. 

These and other studies, although providing evidence of the existence of 
such differences between SES groups, provide little data on the nature of the 
differences. The Milner (1951) study did, iiowever, include a child and mater- 
nal interview containing questions related to the home environment. These 
data revealed that the children in the h ^h achievement group exhibited 
significantly more responses that expressed appreciation of the time their 
mothers spent in such activities as taking them places and reading to them. 
Also, the children possessed at least several storybooks with which the parents 
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spent time reading to them. The relationship that Milner s study revealed be- 
tween home variables and achievement pointed to che importance of process 
variables in the home environment for intellectual development. 

Dave (1963) attempted to delineate the home environmental variables that 
are important for intellectual development. He reported a high posiMve cor- 
relation (.80) between six home environment variables and fourth graders' 
total scores on an achievement battery. These process characteristics were 
summarized as six variables of the home environment relevant to educational 
achievement: achievement pressure, language models in the home, academic 
guidance provided in the home, stimulation provided in the home to explore 
various aspects of the larger environment, intellectual interests and activity in 
the home, and work habits emphasized in the home. Dave's correlation of .80 
stands in sharp contrast to much lower correlations (less than .50) obtained for 
the relationship of SES and school achievement, education of the parents, and 
father's occupational status. It seems from these data that what the parents do 
in the home is more important than the family's characteristics per se, A fur- 
ther implication of such data is that such variables as race, IQ, or SES might be 
better termed surface variables because they are not adequate measures for dif- 
ferentiating among families, and particularly for understanding how families 
that are low SES or defined as socioculturally unique influence their children's 
performance. 

More detailed investigations (e.g., Bernstein, 1960; Hess & Shipman, 1965) 
have sought ^o understand how the interactional process influences language 
and cognitive development and how it varies with socioeconomic status. In 
addition to general differences in the mother-'-hild interaction, there seemed to 
be patterns peculiar to SES levels. Bernstein (1960) differentiated twc^ speech 
patterns used in social communication: restrictive and elaborative. The restric- 
tive pattern consists of imperatives to command behavior without explanation 
or rationale. The elaborative speech pattern, on the other hand, includes 
causal and contextual relationships. These speech patterns were further in- 
vestigated by Hess and Shipman (1965) and found to be used by mothers in in- 
teraction with their children. Mothers were also found to use different styles of 
control to regulate the child's behavior. The two types of speech patterns were 
related to three styles of behavior control: imperative-normative, subjective- 
emotional, and cognitive-rational. 

Hess and Shipman (1968) found that middle class mothers tended to use the 
cognitive-rational control style more often in teaching their children, whereas 
lower class mothers tended to use imperatives. The use of imperatives to con- 
trol and regulate behavior correlated with lower maternal intelligence and was 
related to a co[>nitive style that consists of relational grouping strategies, in 
which a stimulus obtains its meaning from its relation with other stimuli (e.g., 
doctor: :nurse). The use of relational ^;rouping suggests relatively low attention 
to external stimulus details, subjectivity, and a noncategorical style of think- 
ing. This style of thinking, Hess tind Shipman concluded, is engendered by the 
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available information in lower class homes, that is, it lacks context and causal 
relationships, and the pattern of cognition that develops results in deficiencies 
for the children in various types of problem solving and conceptual behavior. 
Mothers with limited verbal skills tend to interact with their children in a more 
physical, less organized, and more punitive manner. Mothers with higher level 
skills use more sophisticated behavior in problem solving situations. They 
tend to offer verbal clues and give verbal prods while organizing the task to 
facilitate solution by the child. The low verbal mother is characterized by 
behavior using imperatives and restricted verbal communications, a behavior 
control system that more than likely has a general stultifying effect on problem 
solving behavior and other aspects of normal cognitive growth. 

Hess and Shipman (1968) emphasized that a distinguishing feature of the 
different behavior control systems is the extent to which they allow displace- 
ment in time for problem solution. To the extent that this is inhibited by re- 
strictive behavior control, there is a concomitant stultification of cognitive 
growth, 

Bruner (1966) conceptualized cognitive growth in three stages, emphasizing 
development of symbolic representation as a continuous process beginning 
with relationships dependent upon motoric actions. As he/she moves toward 
the development of symbolic representation skills, the child is able to represent 
the world to him/herself through images or spatial schemes that are relatively 
independent of action, For Bruner, the role symbolic representation plays in 
the development of language and the higher levels of cognition is as the tool 
that enables a child to go beyond the immediacy of the problem to include past 
experience and future consequences in the problem solving situation. Bruner 
pointed out that sucl skills grow out of the early environmental experiences of 
the child's home and in interaction with significant others, 

Hess and Shipman (1968) also found that a passive compliant attitude is in- 
duced in the child through this negative form of interaction, by weakening 
self-confidence and dampening motivation. As a result of a series of investiga- 
tions using this experimental paradigm of a structured mother-child teaching 
session, Hess and Shipman (1967) found several specific maternal behaviors 
that affect the child's learning: Prompt maternal feedback is most necessary to 
the child's learning of the task, while task informing, engaging, and control be- 
haviors are not; the greater the proportion of mothers messages asking or tell- 
ing their children to perform specific aspects of a task, the less likely they are 
to learn the task; more intelligent mothers use fewer physical commands; there 
is no correlation between maternal intelligence and propensity to use verbal 
commands or verbal questioning; and the use of questioning to evoke verbal 
information correlates with maternal intelligence and with the child's learning 
of the task. Using data from the same population, Brophy (1970) reported that 
onlv middle SES mothers consistently employed an initial orientation to the 
task, asking their children to focus their attention on the stimuli or giving pre- 
respons<* Instructions specifying appropriate verbal labels. 
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Additional experimental evidence supporting the importance of the 
mother's structuring of the cognitive environment of the infant and child can 
be obtained from a study by Wachs, Uzgiris, and Hunt (1967), They found sig- 
nificant differences favoring middle class infants in the use of objects as a 
means in foresighted behavior, in verbal facility, and in the attainment of ob- 
ject permanence, as compared with lower-class infants. Kagan (1968) reported 
that the number of changes in activity during free play periods made by lower 
class infants decreased between the ages of 8 and 13 months, while it increased 
during the same period for middle class infants. He hypothesized that lower 
class mothers may discourage exploratory behavior through nonresponse. 

In addition to the importance of the contc nt of the verbal exchange between 
mother and child, Zigler (1963) argued for the importance of the nature and 
contingencies of reinforcement utilized by the mother in affecting her child's 
behavior. He found that whereas information about the correctness of the 
problem was more effective for middle SES children, praise was more reinforc- 
ing for lower SES children. Brophy (1970) found that the degree of informa- 
tional specificity in maternal teaching patterns is related to SES and the situa- 
tion: Low SES mothers were more specific 'n postresponse than in preresponse 
feedback and more specific in correcting errors than in confirming correct re- 
sponses. Low SES mothers were effective in correcting, suppressing, or elimi- 
nating undesired behavior, but they failed either to indiCi**e the desired or ap- 
propriate response or to relate the essence of a task sufficiently to the context 
in which it occurred (i.e., to the goals or purpose of the task), A general con- 
clusion from these data then is that the major difference between the class 
levels of the mothers was in their facility to attach meaning to situations and to 
structure relatively unstructured situations. 

A more extensive investigation into the home environment by White (e,g,. 
White & Watts, 1973) observed "A" versus "C" mothers and their children in- 
teracting within their normal home environment. "A" mothers tended to have 
intellectually more highly developed children than did the "C" mothers. By 30 
to 33 months, "A" children spent a significantly greater amount of time with 
their mothers on more intellectual activities such as teaching, facilitation, and 
routine talk tlw "i the "C mothers and children. In addition, "A" mothers 
and children showed significantly more encouraging and initiating behaviors 
toward each other than did the "C" mother-child dyads. In contrast, the "C" 
mothers significantly outperformed "A" mothers in the amount of discourage- 
ment and failure in control they employed with their children. From these data 
the authors concluded that a dimension of encouragement-discouragement in 
the mother's behavior was most critical for 2-year-old children. During this 
age period, the "A" mother encouraged three times as many of her child's acti- 
vities as she discouraged, while the "C" mothers discouragement of the child 
was twice as frequent as was her encouragement. 

Wilton and Barbour (1978) employed White's observation scales to investi- 
gate the differences in activities and techniques used by mothers from families 
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at risk for cultural-familial mental retardation (as well as contrast homes) 
while interacting with their older (30 to 46 months) and younger (12 to 27 
months) children, The results supported White's findings, For the older but not 
the younger children, the high risk group interacted less with their mothers 
and participated in less highly intellectual activities than did the contrast 
group. The mothers of the older high risk children engaged in more discour- 
agement of their children's activities than did the contrast group and engaged 
in less didactic teaching and less encouragement of their chHdren s activities in 
general. 

The nature of the mother-child interaction as characterized by Hess and 
Shipman's and White's analyses is consistent with Vygotsky's hypotheses con- 
cerning the development of language and cognition. Vygotsky (1962) hypothe- 
sized that speech becomes internalized thought. Luria (1961) further suggested 
that the degree to which this speech has been internalized can be indexed by 
the extent to which a child seeking help from adults makes use of this help, that 
is, how the child applies the results to his/her independent activity thereafter. 
It is then that the mother-child interaction determines the organization and 
quality of thought. 

For us the Hess and Shipman procedure and data represented both a model 
for studying the early interaction between mother and child and a way to un- 
derstand the important characteristics of the interactional process that might 
account for a child's success or failure in a variety of problem solving settings; 
for example, maternal education level (Streissguth & Bee, 1972), types of ma- 
ternal control (Bee, Van Egeren, Streissguth, Nyman, & Leckie, 1969; Hess & 
Shipman, 1965), language codes used in interaction (Olim, Hess, & Shipman, 
1967), and ratio of positive to negative feedback given by the mother to the 
child during interaction (Feshbach, 1973). The use of punishment or negative 
feedback, very specific directions, few questions, and few task orienting in- 
structions were consistently associated with poor performance in the struc- 
tured mother-child interaction teaching session; while specific reference to 
stimulus materials, introduction, requests for verbal response, and especially 
more praise and positive feedback were associated with facilitated task perfor- 
mance (Bee et al., 1969; Feshbach, 1973; Hess & Shipman, 1967), Their data 
point to the mother as the agent responsible for direction and change in the in- 
teraction and in effect the primary mediator of the environment for her chil- 
dren. 

Every mother creates an environment for her child that is quite different 
from that created by other mothers and this is so even though all may live in 
essentially the same physical environment. Indeed, because it is the nature of 
the early psychological environment created by the mother which significantly 
influences social, emotional, and cognitive development, then where the 
mother is of low IQ and low verbal skills the psychological environment tends 
to be impoverished and the children's cognitive development seriously re- 
stricted. The Hess and Shipman data (e.g., 1968) indicated that the way in 
which the mother combines linguistic and regulatory behavior in interaction 
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with her child induces and shapes the information processing strategies and 
cognitive styles in the child and acts either to facilitate or to limit intellectual 
growth. We were therefore especially interested in observing how the interac- 
tion process between low SES, low IQ, low verbal skill mothers and their chil- 
dren would be affected as a result of their participation in an expeninental 
treatment program. 

The teaching session employed was structured to provide both mother and 
child an opportunity to influence the interaction. The major interest of these 
observations was to assess the effects of the extrafamilial stimulation upon the 
interaction of the experimental mother and her child in comparison with the 
nontreated control mother and child. It was of particular importance then to 
compare the patterning of both the maternal teaching style and the children's 
response style during the interaction sessions between the groups. 

Two rep^'Cations of our observation of structured mother-child interaction 
sessions (Study I, Study II) were conducted, separated in time by about 2 years 
and directed by Dr. Carol Falender. In the first series of observations, all chil- 
dren over 18 months of age {n = 27) from both experimental and control 
groups were included. The children were about 3 years of age. The second 
study began when the children were about 5 years of age. Each series of obser- 
vations was videotaped and rated later by trained technicians to provide sev- 
eral kinds of information, including: how the mother performed on a learning 
task, how the mother and child interacted on a problem solving task, how the 
child performed independently on various tasks, and the nature of the lan- 
guage used by the mother in her communication with her child. 

STUDY I 

Our first study evaluated the quantity and quality of information trans- 
mitted in the teaching and interaction patterns of the experimental and control 
mother-child dyads. We examined the type of feedback (verbal or physical) 
between mother and child by observing the types of controls, reinforcements, 
and teaching methods employed by mother as well as child. The analysis of the 
information transmitted and shared in the dyad used the frequency counts of 
the types of responses made by either the mother or the child. Each of the be- 
haviors was rated and grouped into one of 12 stimulus and 12 response cate- 
gories (see Table 7-1). 

In Study I, all experimental sessions were conducted in a specially prepared 
room in the preschool center. The testing room was equipped with a one-way 
mirror for videota^ ng and sound recording equipment, so that each session 
with each mother-child dyad could be recorded for later analyses. Prior to 
each session the mother and child were brought to the laboratory, seated at a 
table, and given an explanation of the tasks they were to perform. The experi- 
menter ihen left the room and observed the mother and child through the one- 
way mirror. Each session consisted of a three part sequence of tasks. 
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Table 7-1 Behavioral Rating Scale Categories 



Stimulus Behaviors 



Response Behaviors 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



8. 



Inform''')g teaching 
Positive verbal feedback 
Negative verbal feedback 
Requesting verbal feedback 
Control 

Requesting physical feedback 
Physical information-teaching, 
nonverbal 

Positive physical feedback 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



8. 



Response to physical feedback, 
request 

Negative physical feedback 
Ignores 

Task related physical 
nonperformance, passive 
Nontask related physical behavior 



Supplies verbal information 
Answers question 
Requests verbal information 
Positive verbal feedback 
Negative verbal feedback 
Nonverbal response visual 
Manipulative nonverbal response 



12. 



9. 
10. 
11. 



Negative physical feedbacl. 
Ignores 

Passive nonteaching behavior 
task related 

Nontask related behavior 



9. 
10. 
11. 



12. 



Each two events (mother-predicate, child-predicate) was considered one sequence: one 
stimulus, one response. Then Attneave's (1959) information theory analysis was applied. 

Note: The scale was developed after Caldwell's (1969) categorization and rating system 
for naturalistic observations and was adapted to a structured situation along the 
lines of the Hess and Shipman (1965) scale. The scale was revised for Study II and 
adapted for computer analysis. 

Task 1: Storytelling 

First, the mother was asked fo tell her child a story based upon the lion card 
of the Children's App>erception Test (Hess & Shipman, 1968). Sentence length, 
syntactic structure, content, and abstraction (proportion of abstract nouns 
and verbs in relation to the total number of nouns and verbs used) were taken 
as measures of the mother's language facility. 

The information transmission analysis revealed that the experimental 
mother-child dyads shared more information than did the control dyads. The 
experimental dyads also had less "equivocation of transmission," that is, given 
a certain stimulus (maternal behavior) there was less uncertainty of the child's 
response. The children of both groups exhibited more general behaviors than 
did the mothers of either group, with no significant differences between the ex- 
perimental and control children in general behavioral emission level. 

Exp>erimental mother-child dyads used significantly more verbal-verbal 
transmissions than did control dyads and significantly less physical-physical 
interactions than did the control dyads (p < .01). In addition, control dyads 
had more verbal-physical sequences in which the mother initiated verbally and 
the child responded physically (see Figure 7-2). The experimental dyads Per- 
formed more of the opposite sequences: The mothers initiated a physical 
behavior, the child responded verbally. Finally, the control children and 



ERLC 



2 in 



7. Mother-Child Interaction 



197 



mothers initiated more "ignoring" behaviors that did the experimental children 
or their mothers. 

Task 2j Block Sort and Etch-a-Sketch 

Each mother was requested to teach her child to sort a number of blocks by 
both color and form and to copy three designs on a toy Etch-a-Sketch. The 
sorting task was the MAPS (Kagan, Moss, & Sigel, 1963), which required the 
mother to choose three figures from an array of 21 and give a reason for 
grouping the figures together. Each mother was requested to make seven in- 
dependent groups of three figures for each of the 21 stimuli presented. This 
task was intended to reveal the mother's typical or preferred manner of group- 
ing stimuli and the level of abstraction employed in perceiving and ordering 
objects. Responses were scored as descriptive part-whole, descriptive global, 
relational-contextual, and categorical-inferential. From this analysis the 
mother's categorization style could be compared to her child's preferred style. 

Each mother learned the Block Sort task while her child played with a toy 
truck in a separate room w'.lh a second experimenter. The first experimenter 
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instructed the mother to sort the blocks into four groups. Each mother was 
given as many trials as necessary to complete the sorting through trial and er- 
ror with corrections given after each block was placed. When the mother had 
L-arned the task, she was given 15 minutes to teach it to her child. 

For the next task a standard Etch-a-Sketch board v/as used. Both the mother 
and her child were instructed to draw a simple square on the Etch-a-Sketch 
board similar to one illustrated in a drawing. Each wae to turn one knob. They 
were instructed to practice until satisfied and then call the experimenter to 
watch them draw it again. 

A rating scale, adapted from Caldwell's computer compatible APPROACH 
coding (1969), translated each component behavior into a numerical code con- 
sisting of subject /predicate behavior units emphasizing verbal and physical 
behavioral action analysis, control and reinforcement contingencies, and 
teaching method. 

The analyses for these two tasks were directed toward evaluating the 
amount and nature of information transmitted and shared between the mother 
and child. Each of the rated behaviors was grouped into one of 12 stimulus and 
12 response categories (see Table 7-1). Each two events (mother-predicate, 
child-predicate) was considered one sequence: one stimulus, one response. 
Attneaves (1959) information theory analysis was then applied. 

The experimental dyads were significantly {p < .05) more successful on the 
Block Sort than were the control dyads. Additional analyses were performed 
on the spjecific verbal and physical response behavior emitted during the Etch- 
a-Sketch and Block Sort tasks. On both tasks. exi>erimental children exhibited 
a greater a^nount of verbal behavior than did the control children, who 
enacted more physical behaviors (see Figure 7-3). In addition, the expjerimental 
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children emitted more verbal behaviors than did the mothers of either group. 
No significant differences were evidenced between the two groups of mothers. 

On the Etch-a-Sketch task, experimenlal females emitted more verbal 
behaviors than did any other group. Siriilarly, the control females exhibited 
more verbal behaviors than did contro' males, but the same number as ex- 
perimental males (see figure 7-4). Conversely, control males enacted the most 
physical behaviors during the Etch-a-Sketch task, followed by control females 
and experimental males. On Block Sorting, experimental males were the most 
verbal, followed by control and experimental females. And, conversely, con- 
trol males exhibited the most physical behaviors, experimental males the least. 




Figure 7-4. The Percentage of Verbal and Pnysical Behaviors as a Function of Ses, Group, and 
Task 



The experimental children used fewer requests for verbal information and 
positive verbal feedback than did the control children on the Block Sort task, 
but a greater number of all verbal categories (except 4 and 5, unused by both 
groups) on the Etch-a-Sketch task. A greater number of experimental children 
supplied verbal information and answered questions than did control children 
during the Etch-a-S ketch task (t = 1.92, /t? < .10) i\nd experimental children 
made more requests for verbal information and positive verbal reinforcement 
than during the Block Sorting task (t = 2.41, < .05). In figure 7-5 we have il- 
lustrated for comparison purposes the categories used within and between the 
Block Sort and Etch-a-Sketch tasks. 

Although there were no significant differences between maternal behaviors 
on either task, the experimental mothers required less time to complete the 
Block Sort task than did the control mothers and more time to complete the 
Etch-a-Sketch than did the control mothers. 

The experimental children transmitted more information than did the con- 
trol children, and both groups of children transmitted more information them- 
selves, although not a significantly different amount, than did the mothers of 
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either group. However, there was a greater amount of shared information be- 
tween the experimental mothers and children than in the control dyads. 
Because there was no significant difference in the amount of information 
trans mitted by the mothers, these data suggest that in fhe experimental dyad, 
it nas the child's responses that were primarily responsible for the information 
communicated within the dyad and the greater amount of shared information 
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found between the dyads. This difference is attributable in part to the better 
coordination (i.e., less equivocation of information) between the stimulus or 
maternal behavior and the response by the child. In other v^ords, there was 
less uncertainty and a more stable response pattern between both maternal 
overt (verbal) and covc^rt (physical) stimuli and the child's responses. Although 
the direction of the interaction seemed mainly to be from the mother to her 
child, it was actually her child who was manipulating the interaction. 

The preschool program's stress on general language development, with em- 
phasis directed particularly at the development of expressive verbal behavior, 
was reflected in the mother-child interaction results. It seemed that the in- 
creased verbal fluency and expressiveness of the experimental children may 
have prompted the mothers to be more expressive. 

Hess and Shipman (1967) emphasized the importance of verbal information 
in a teaching situation and that it is the particular responsibility of the mother. 
They found that maternal IQ, the mother's type of questioning to evoke verbal 
information, and the child's task success to be positively related. However, in 
our study, it seemed that the experimental children themselves were the main 
force in supplying verbal information and in fact initiated verbal communica- 
tion. In effect, they verbally oriented themselves in response to the mothers' 
covert stimulation. In contrast, when the control mothers verbally requested 
behaviors from their children, their responses were most often physical. In 
Hess and Shipman's (1967) research, a negative correlation was found between 
task success and direct demands for physical behavior (for a nonverbal 
response). The control children, on the other hand, did not initiate enough 
verbal interaction to guide sessions or to respond consistently to maternal 
behaviors. 

Gordon (1969) observed that intervention programs, intended to change the 
behaviors of mothers toward their infants, had a stronger effect on mother- 
daughter dyads than on mother-son dyads. Our observations support Gor- 
don. In this study, for example, female chidren were more verbal than male 
children on the Etch-a-Skctch. There is also some indication that mothers of 
experimental daughters in our sample were more verbal than mothers of con- 
trol daughters. 

A working hypothesis among .some rese '^chers has been that lower SES 
children do not experience the quality of paicnt-child interaction that occurs in 
middle class homes. In contrast to the lower SES mothers, middle class 
mothers employ considerable face-to-face vocalization and smiling; they 
reward their children's maturational progress and often enter into long periods 
ot play with the child (Kagan, 196^^). Assuming this to be a reliable descrip- 
tion, what seems to be occurring in this situation is that the experimental child, 
because of his/her preschool experience, assumes the responsibility of the 
mother in the dyad. In other words, the children's attempts to structure the in- 
formation transfer themselves guide the mothers in the teaching situation. This 
was made possible as a result of the experimental child's level of language 
development and ability to express him/herself verbally. There is also 
evidence that the mothers were beginning to respond in kind. 
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In summary, these data from our first study of mother-child interaction 
strongly suggested that the preschool programs emphasis on language 
development facilitated communication and the transfer of information in the 
mother-child dyad. In this situation, where the mother was of low IQ and low 
verbal skills, the experimental children were responsible for guiding the flow 
of information and providing most of the verbal information. The mothers of 
the two groups showed little difference during the teaching session but because 
of the experimental children's responses, there was more shared information in 
the experimental dyads. 

STUDY II 

In the replication study, conducted about 2 years after the first, the children 
were about 5 years of age. One obvious concern was to see whether evidence 
for the differential effect of preschool treatment continued. In this second 
study, we were particularly interested to see it the feedback phenomenon 
noted earlier from the experimental children to their mothers and back had in- 
creased. The first study revealed a dominant role of the experimental children 
in directing portions of the interaction with their mothers. And although 
significant maternal differences did not occur, there was some evidence to in- 
dicate a beginning effort by the experimental mothers to initiate verbal 
behaviors in addition to the behaviors evoked by their children's questioning. 
We hypothesized that the feedback effects observed earlier would be more 
generalized, both in the interaction session and in maternal behavior, as a 
function of the experimental children's exposure to the project's continuing em- 
phasis on expressive language. Support for this phenomenon would be re- 
vealed by significant differences in the patterning of information between the 
groups such that there would be greater behavioral predictability in the ex- 
perimental dyads than we found earlier. 

We improved our methodology to more adequately evaluate the interaction 
between mother and child. There were 39 dyads including 21 experimental and 
18 control pairs. This time all experimental sessions were conducted in a 
specially designed mobile laboratory parked near each child's house. As 
before, all sessions were videotaped through a one-way mirror using a Sony 
Rover unit and rated at a later time. In addition, only the Block Sort and Etch- 
a-Sketch tasks with the following modifications were used: (a) the Block Sort 
task was changed so that width and height were relevant dimensions and color 
and shape were irrelevant; (b) the mothers learned the Block Sort task to a 
criterion of two correct sorts before teaching it to their children; (c) the task 
score on the Block Sort task was based on the child's placement of additional 
blocks after the learning session aj; well as on the piles made during the session; 
(d) instructions were given to the mother and child together to draw a square 
on the Etch-a-Sketch; and (e) the rating scale was revised to reflect more direct- 
ly the immediately relevant behaviors. 
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Procedures 

Session I, Task i: Bloc k sort 

The materials were 21 wooden blocks varying in color (red, yellow, green, 
blue), shape (square, triangle, round), width (thick, thin), and height (tall, 
short). The blocks were to be sorted into four piles. First, all the tall, thin 
blocks; second, all the short, thin blocks; third, all the tall, thick blocks: and 
fourth, all the short, thick blocks. Color and shape were irrelevant dimen- 
sions. 

Each mother learned the Block Sort task while her child played with a toy 
truck in a separate room with a second experimenter. The first experimenter 
gave the mother the following instructions: 

"Here is a group of blocks that have different colors, shapes, 
heights, and widths. We would like you to teach (child's name) to 
sort them into four groups. We will practice first so you will 
understand how to sort. After you sort t^ach block, I will tell you if 
you are correct. After you see how to sort ihe blocks, you can teach 
(child's name) how to sort. O.K. Here is the firsi block. Which 
other ones do you think go with this block?" 

"(IF CORRECT) Yes, that's right. What others go with these? (IF 
WRONG) No, that block doesn't go in this pile. Tiy again." 
After the first sorting the mother was directed to practice another time. If the 
categories were confused, practice was continued until two correct sortings 
without corrective feedback had occurred. At the completion of the learning 
the experimenter said: 

"O.K. Now it is time for you to teach (child's name) to sort these 
blocks. You will be given 15 minutes to teach him/her. If you finish 
before I return, knock on the door. Then I'll come in and ask 
(child's name) to put three more blocks in the right piles to make 
sure he/she understands. So be sure to leave the blocks in piles 
when you are finished. 

Either at the end of 15 minutes or when the child knocked on the door, the ex- 
perimenter returned to the experimental room with three additional blocks not 
included in the original 21 blocks. The experimenter noted whether the piles on 
the table were correct and recorded this information. She then asked the child 
to place each of the three additional blocks in the correct piles. The child was 
given a placement score. 

Session I, Task 2: Etch-a-Skktch 

The standard Etch-a-vSketch board was used (one knob when turned makes 
a horizontal line, the other when turned makes a verHcal line, and the board 
can be erased by sh.iking it upside down). With both the mother and her chiH 
in the experimental room, the experimenter brought in an Etch-a-Sketch board 
and said: 
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"Now you and (child's name) rre to draw this square (pointing to 
the picture of a drawn square) on the Etch-a-Sketch board. Let 
(child's name) turn one knob, you turn the other knob. To erase, 
turn the board upside down like this (demonstrate) and shake it. 
Practice drawing the square until you are satisfied that you and 
(child's name) can draw it together. Then knock on that door and 
ril come back to watch you both draw it together again." 
When the child knocked, the experimenter returned to the room, asked the 
mother and child to draw the square again, and scored them on (a) correct 
square and (b) each turning one knob. 

At the completion of these two mother and child tasks, the mother was 
taken to an adjoining room by one exprerimenter; her child remained in the 
room with the other experimenter. The mother was administered the Matching 
Familiar Figures Test (MFFT) (Kagan, Rosman, Day, Albert, & Phillips, 1964). 
The test was timed and errors recorded. At the same time, the second ex- 
perimenter administered the Kansas Reflectivity-Impulsivity Scale (KRISP) 
(Wright, 1971) to her child, recording errors and time to respond. 

Session II 

During the second session, which occurred approximately 2 weeks after the 
interaction session, the experimenter administered two additional tasks to each 
child. The first was the Sigel Sorting Task (SST) (Sigel, 1971), a series of line 
drawings of stimulus forms of animals, people, and objects. The experimenter 
asked, "Which two go together and why?" The second task was the Children's 
Embedded Figures Test (CEFT) (Karp & Konstadt, 1963), which was ad- 
ministered according to the standardized instructions. 

Rating Procedure and Analysis 

As noted earlier, the replication effort used improved methodology. In par- 
ticular we spent considerable time training coders for the observation, a 
necessity given the increasing complexity of behavior in these dyadic situa- 
tions compared with those in Study I. 

Training of coders 

Coding was done by three students after they had obtained satisfactory in- 
terrater reliability on a series of training tapes. All students had had extensive 
experience in language transcription of tapes. Mastery of the interaction code 
entailed 12 to 15 hours of training involving discussion of categories, practice 
coding on a traming tape, independent coding, and refining and clarifying 
categories on a second series of training tapes. Coding consisted of chains of 
behaviors by the mother, followed by her child, followed by the mother, etc. 
Reliability was determined by a ratio of observed behavioral units in common 
among the raters. Interratcr reliability was established at an average of .91 for 
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all ratings across the six categories. Reliabilities ranged from 79 (verbal 
negative feedback) to .99 (physical negative feedback). 

Dependent variables 

The coded sequences were first subjected to an information theory analysis 
(Attneave, 1959) to evaluate the patterning of information exchanged between 
the mother and her child. Three measures were derived from this analysis; 
namely, the amount of information transmitted by the mother and by her 
child, and the association or relatedness of the first two. If there were an equal 
probability of any behavior occurring following a given behavior by the other, 
there would be greatest uncertainty. That is, given a behavior by one member 
of tiic dyad, what is the certainty or the probability of the behavior by the 
other? 

Teaching times varied; therefore, it was necessary to use percentages de- 
rived by dividing the number of behaviors in each category by the total 
number of behaviors that occurred. In addition percentages of each of the 
behaviors in the six categories were computed for mothers and for children in 
each group. These frequencies were evaluated in a multivariate analysis of 
variance (MANOVA) v/ith chronological age of the child as a covariate. 

Analysis 

The MANOVA analysis was used to evaluate the amount and type of be- 
haviors enacted by the mothers and children. Three major concerns of this 
evaluation were: evidence of program treatment effects, that is, a comparison 
of experimental versus control; evidence of a reciprocal feedback loop from 
child to mother, noted in our first series of observations a couple of years earli- 
er; and evidence of the transmission trends, that is, the relationship between 
verbal questionings of the mother and her child. We were seeking evidence of 
an increased communication facility, developmentally related, tha^ was "regu- 
lating" the interaction and response styles. This would be revealed in higher 
task scores, greater information correspondence, and more sophisticated cor- 
relate ta'^k performance as a function of the differential in experience and age, 

This analysis considered group (experimental, control), sex (male, female), 
and age (old, young). Additionally, univariate analyses and t tests were used 
to evaluate some task scores and the amount of time required to learn the task. 

Blocking for sex, as an additional variable of concern, was done in order to 
ascertain whether, as the literature has suggested, the sex of the child influ- 
ences the type of interchange in the dyad. Two aspects of »his concern are that, 
first, girls tend to be more verbal and boys more physical and, second, that the 
mother in turn would have as a result differing expectations for the kind of re- 
sponse, perhaps independent of any actual differences in rate. Gordon (1969), 
for example, reported that mother-daughter pairs may experience more recip- 
rocal feedbacl< effects than n. other-son pairs. We also blocked for age because 
of the large ag? span associated with obvious differences in verbal ability and a 
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difference in how mothers interact with younger and older children. The sub 
ject characteristics are reported in the following table (Table 7-2/. 



Table 7-2 Number and Mean Age of Children in Study II: 
Mother-Child Observations 



Group 


n 


Younger 


n 


Older 


Experimental" 










Female 


4 


4.0 


6 


5.6 


Male 


7 


4.2 


4 


5.7 


Control 










Female 


4 


4.6 


5 


5.1 


Male 


4 


4.6 


4 


5.2 



*Four younger treated siblings are included. 



REPORT AND INTERPRETATION OF RESULTS 

The results were considered in three parts: (a) behavioral category fre- 
quency results considered as a function of whether task instructions were given 
to the mothers alone or to both the mother and child, (b) information theory 
analysis results, and (c) the correlate task scores. 

Behavior Rating Analysis 

The effect of the treatment program on the experimental dyads was revealed 
as significant by both quantitative and qualitative differences between the be- 
haviors of the experimental and control groups. Table 7-3 lists the percentage 
of occurrence of behaviors of mothers and children by task and group. On the 
Block Sort task, in which only the mother received instructions, the experi- 
nricntal children emitted significantly more verbal information processing be- 
haviors and more verbal and physical positive feedback, while the control 
children used significantly more physical information processing and more 
negative verbal and negative physical feedback. Similarly, on the Etch-a- 
Sketch, in which both mother and child received instructions, the experimental 
children used significantly more verbal information processing and more ver- 
bal and physical positive feedback and significantly less physical information 
processing than did control children. The experimental children received 
higher overaP task scores on both mea ures than did the control children. 

The differences that might be expec ted as a result of instructing either one or 
both members of a dyad were reveak \ not in the child behavior but in the 
maternal behavior. On the Block Sor^ tasks, where only the mother was in- 
structed, no significant behavior differences were found between the ex- 
perimental and control mothers. But as may be seen on the right side of Table 
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Table ^-3 PercenUge Occurrence of Behaviors of Mothers and Children 

by Task ;ind Group 



8lock Sort Etch-A Sketch 







Mother 






Child 




Moth 








Bcha\>ior Catej^orios 


E 


C 


F 


E 


C 


F 


E 


C 


F 


E 


C F 


1. Verbal information processing 


.29 


.27 


.13 


.31 


.06 


68.3**^ 


.22. 


.19 


.21 


,25 


.07 29.80** 


2. Physical inlormuHon processing 


,3.S 


.32 


.35 


.32 


.60 


69.4*** 


.44 




3.23 


.62 


.87 34.70*** 


3. Vi:rbui positive feed bark 


.07 


.06 


.37'' 


.15 


.02 


68.5*** 


.10 


.04 


4.29* 


.08 


.0.^ 19.10** 


4. Physical positive feedback 


.03 


.01 


.15 


.M 


.08 


58-4*** 


.09 


-01 


J 0.20"* 


.03 


0 18.50"* 


f>. Verbal nc^:.itive feedback 


.2i 


.21 


.OJ 


.08 


.15 


31.8'* 


.n 


.28 


15. 53^** 


.01 


.02 2.40 


6. Physical negative feedback 


.04 


.05 


.10 


.03 


.17 


30.5** 


.03 


.10 


22.70** 


.01 


.03 1.85 



*p < .05 
"'p < .01 
***p < .001 
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7-3, the experimental mothers used significantly more verbal and physical 
positive feedback on the Etch-a-Sketch task when both mother and child were 
instructed, than did the control mothers. The control mothers used significant- 
ly more verbal and physical negative feedback on this task. Although there 
were no significant differences between the experimental and control mothers 
in the amount of verbal or physical information processing behaviors, analysis 
of the experimental mothers' verbal information processing behaviors on the 
Block Sort task, when only the mothers were given instruction, revealed that 
experimental mothers tended to supply verbal responses to informational re- 
quests (.15 of .29), while control mothers were making verbal requests for 
specific physical responses (.7,4 of .27). 

The effect of instructions given to one or both members of the dyad is an 
important variable to consider, the confounding of task and sequence presen- 
tation notwithstanding In the Block Sort task, considerable uncertainty is in- 
duced because the mothers have to compensate in their communication and by 
their teaching skills for what is gained when both members of a dyad are in- 
structed, as in the Elch-a-Sketch task. However, although the mothers of both 
groups were comparable on Block Sort where uncertainty was high, the ex- 
perimental mothers on the Etch-a-Sketch task were able to be more positive, 
less negative, and less physically controlling. In fact, it seemed that the ex- 
perimental mothers were imitating the positive feedback behaviors of their 
verbal childien. The control mothers, on the other hand, used considerable 
verbal requests for physical responses and spent a lot of time in demonstration 
with no verbalization. These data are similar to those reported by Bee et al. 
(:3%9) for mothers with low performing children. The control mothers were in 
some ways forced to use physical control behaviors in response to their 
children's physically disruptive and inattentive behaviors. 

Information Theory Analysis 

The information theory analysis revealed that the experimental mother- 
child dyads developed a greater association of mother-child behaviors on both 
tasks than did the control dyads and indicated a greater association of mother- 
child behavior in ti;e experimental group than in the control group. That is, 
given a certain behavior by the mother, there was greater certainty of the 
behavior of the child in the experimental dyad on both tasks (Block Sort: F = 
5.13, p < .05; Etch-a-Sketch: F = 8.57, p < .01). On the Etch-a-Sketch task, 
the control mothers transmitted a significantly greater amount of information 
(F ^ 10.98, p < .01). 

Significant male/female distinctions were also indicated. Mothers of 
females used more verbal information {..ucessing behaviors than did mothers 
ol malos. On the Elch-a-Sketch task, mothers of males used significantly more 
negative verbal, f(l, 28) = 4.28, p < .05, and negative physical, f(l, 28) = 
10.19, p < .01, feedback. There was more physical blocking and physical 
assault by mothers of males than by mothers of females. 
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Mothers also acted differently as a function of the age of the child. There 
was more use of physical blocking and assault by mothers of younger children 
during both tasks. Mothers of older children used more verbal encouragement 
during Block Sort than did mothers of younger children. 

The older more verbal experimental children, as might be expected, 
transmitted more information than did any other group on the Etch-a-Sketch 
task. The e data provide evidence that the experimental child directed the in- 
formation flow. For example, although on the Block Sort task only the mother 
was given instructions, the experimental children asked significantly more 
questions and enacted more verbal behaviors than did the control chilren and 
in effect obtained the instructions from her (see Figure 7-6). The experimental 
mothers show a corresponding acquiesence to this solicitation by responding 
to requests with more verbal cues for manipulation and sorting than did the 
control mothers. It seemed that while the control mothers directed the Block 
Sort task, the experimental children's questioning prods of their mothers in ef- 
fect resulted in the children directing the interaction. This role of the ex- 
perimental chil'' *>n was more clearly seen on the Etch-a-Sketch task where 
both mothers ai the children were given the task instructions (see Figure 7-7). 
Again, as in the Block Sort task, the control dyad mothers directed the task. 
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Figure 7-6. Block Sort: Behaviors of Children in Experimental vs. Control Groups 
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Figurt* 7-7. Etch-A-Sketch: Behaviors of Children in Experimental vs. Control Groups 

resulting in a greater amount of information being transmitted by them than 
by the experimental mothers. In the experimental dyads the children, and par- 
ticularly the older experimental children, guided the interaction and trans- 
mitted more information than did any other group. The experimental children 
utilized more verbal orienting and informing behavior as well as commands; 
and the older experimental children used more positive verbal feedback in con- 
traot to the control children who enacted more physical behaviors. On this 
task, the direction of teaching seemed to be from the children to their mothers, 
at least in the experimental dyads. 

These results also indicated an increased efficiency of communication in the 
teaching situation between the experimental children and their mothers. The 
experimental dyads high task scores can be attributed to the children, who 
assumed responsibility for the communication of information by providing 
task structure in the form of questions and praise to their mothers. In contrast, 
there were fewer consistent or cooperative responses in the control dyads. 
Although the control mothers attempted to direct the session, they seemed to 
lose sight of the goal, namely, the sorting categories they had learned. Neither 
group of mothers utilized verbal labels for the Block Sort groupings. However, 
the experimental children were able to abstract the categories through their 
mothers active seating, while the control children were not. 

Thus, these data indicated that the feedback effects evidenced in the earlier 
mothor-child interaction study had become more pronounced as a function of 
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the 2 additional years of stimulation and maturation. The coordination of ma- 
ternal and child information was more closely associated for the experimental 
dyads than for the control on both tasks, suggesting continued development of 
the stable response patterns observed in the earlier study. These results are also 
consistent with other investigations, which report that the low SES, low IQ 
mother is unable to structure a learning situation, but is adept at suppression 
of undesirable behaviors (Bee et al., 1969; Hess & Shipman, 1965; Schoggen & 
Schoggen, 1976; White & Watts, 1973; Wilton & Barbour, 1978). Indeed, we 
found that the majority of the control mothers' verbal commands were for spe- 
cific physical responses from their children such as Tut that one here." They 
also spent much time in demonstration (performing the task for the child) with 
no verbalization. These physical suggestions gave the child little opportunity 
to practice the task and lacked reference to the final goal, which was to sort the 
blocks and verbally label them by the categories they had just learned. 

Throughout the tasks the experimental children took an active directing ap- 
proach to the instruction. They asked more questions, emitted more verbal 
orienting and conforming behaviors, and made more positive verbal feedback 
statements than did the control children. The control children, in contrast, 
could be characterized as passive negative learners. They emitted significantly 
more physical blocking behaviors than did the experimental children. In addi- 
tion, association between the control children's and mothers' behaviors was 
much lower than for the experimental mothers and children. 

These results give support to the hypothesis that physical proximity is not 
the critical determinar*' in the development of the mother-child interaction. 
There was a high association of behavior between experimental children and 
their mothers, even though they had been separated for many of their waking 
hours since the age of 6 months, in contrast to the control children, who pre- 
sumably spent a great deal of time with their mothers. The lack of face-to-face 
interaction with adults, the low value placed on verbal interaction, and the re- 
warding of passive behaviors have been identified as more characteristic of 
low SES homes and, more specifically, homes where the primary caretaker is 
of low IQ and low verbal skills. These data support the notion that the quality 
of interaction, such as the spontaneity and responsiveness of the participants, 
is a more significant influence on the cognitive development of the child than 
intensity. 

There is an important additional consideration to be derived from this no- 
tion of quality versus intensity (e.g., amount of time) that has implications for 
understanding how low IQ, low verbal skill mothers may inadvertently but 
negatively influence the social and cognitive development of their young chil- 
dren. Physical separation of the child from the mother to attend preschool 
may, by reducing the amount of interaction between mother and child in the 
lov; SES home, also reduce the negative quality of the interaction, for exam- 
ple, a feature Hess and Shipman's (1965) ddta suggeste(\ the form of impera- 
tives used by the mother to control her child and limit interaction. A primarily 
negative form of interaction carried out extensively over many years may con- 
siderably limit cognitive growth, as seen in the control children's behaviors. 
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Because of this unusual negative learning milieu, there develops, in my opin- 
ion, not simply a lack of cognitive growth, but rather, an antagonistic cogni- 
tive system that interferes with performance and encourages the child to de- 
velop an unmotivated passive style of interaction with his/her environment. 
The data on the Etch-a-Sketch task revealed significantly more negative feed- 
back, verbal and physical, enacted by the control mothers than by experimen- 
tal mothers. The reduced amount of time on the one hand reduces the exposure 
of the child to negative quality interactions but it may also be, as speculation 
permits, ^hat the behavior of the experimental children, learned through posi- 
tive interactions, effectively neutralizes the tendency of the mother toward re- 
strictive or inhibitory interactions. In other words, although there remains in 
the mother the desire to reduce behavior or limit the interaction, the experi- 
mental child "manipulates" her and draws her into the interaction as a positive 
partner. 

These results from the mother-child interaction sessions therefore provide 
evidence that changes induced in the child by an extrafamilial educational 
treatment program have the additional results of inducing changes in the 
mother's behavior during interaction with her child. The results obtained dur- 
ing the mother-child interaction sessions indicated that the greater amount of 
information transmitted in the experimental dyads, as compared with the con- 
trol dyads, was primarily a function of the quality of the experimental child's 
verbal behavior. The experimental children supplied more information verbal- 
ly and initiated more verbal communication than children in the control 
dyads. In fact children in the experimental dyads took iesponsibility for 
building the flow of information — providing most of the verbal information 
and direction. The mothers of both groups evidenced minimal differences in 
their teaching ability during the interaction sessions. However, in the ex- 
perimental dyads the children structured the interaction session either by their 
questioning or by teaching their mothers. As a result, a developmentally more 
sophi.. / ' ated interaction pattern developed between the experimental children 
and their mothers, which contributed to faster and more successful problem 
completion. 

Although considerable speculation centering upon the most efficient change 
method in early childhood education continues, these results suggest that 
stimulation of the child and the mother can provide generalized effects, 
whether through modeling, reinforcement, or attitude change. Furthermore, 
the generalized effect of such changes must occur over time appropriate to the 
changing needs of the child and family. Gordon (1969) reported not only 
changes similar to those reported here, but also significant behavior changes in 
the mothers' participation in community affairs and attendance at night 
school, and a general increase in their academic and social status. 

Our observations suggest the beginning of some of these changes in these 
families, who are typically regarded as a most difficult population to change. 
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Cognitive Style: Correlate Tasks 

The purpose of these assessments was to ascertain the effect of longitudinal 
intervention on the development of the children's cognitive styles and self- 
perceptions. We made assessments of conceptual tempo, sorting skills, field 
independence-dependence, and self-concept. A child's cognitive style and self- 
concept substantially influence the behavior strategies he/she employs in 
problem solving tasks, Substantial differences in the use of strategies have 
been noted for children as a function of their family SES, 

At the completion of mother-child interaction observations in Study I, the 
mother and child were taken to separate rooms and administered measures of 
conceptual tempo, The maternal measure was the Matching Familiar Figures 
Test (MFFT) (Kagan, 1965) and the child's was the Kansas Reflection- 
Impulsivity Scale for Preschoolers (KRISP) (Wright, 1971). Similarly, 2 years 
later at the conclusion of the mother-child interaction observation in Study II, 
both mother and child were administered the MFFT. 

In each study, at a second session approximately 2 weeks after the interac- 
tion session, the child was administered two additional tasks: the Sigel Sorting 
Task (SST) (Sigel, 1971) and the Children's Embedded Figures Test (CEFT) 
(Karp & Konstadt, 1963). 

Child Measures 

Measure of conceptual tempo 

The KRISP is a modification of the MFFT adapted for preschool children. 
The drawings are simpler, but the measurements are the same as on the MFFT: 
number of errors and time to first responses (by which the responder can be 
characterized as impulsive or reflective). 

Conceptual tempo is defined as the time a subject takes to consider alterna- 
tive solutions and the number of errors made before choosing the correct stim- 
ulus in a situation of high response uncertainty, Styles of responding arc cate- 
gorized along a dimension of impulsive versus reflective responding. Impulsive 
refers to subjects who respond quickly with a large number of errors on a 
measure, while the reflective responder requires long response times and has a 
low error score on a test series. 

Previous research indicates that reflective children usually outperform im- 
pulsive children on academically related tasks. Specifically, reflective children 
(those characterized by slow decisions and accurate responses) tend to make 
fewer word recognition errors and fewer reasoning errors (Kagan, Pearson, & 
Welch, 1966), to perform more complex activities in the preschool (Welsh, 
1975), to have longer attention spans, to be less hyperactive (Ault, Crawford, 
& Jeffrey, 1972), and in general to be at a lower risk for learning proble:ns than 
impulsives. The impulsivity-reflectivity dimension has been related to problem 
solving (Kogan, 1976), reading skills (Kagan, 1965), inductive reasoning 
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(Kagan et al., 1966), and preschool behavior (Welch, 1974), with reflective 
children generally outperforming the more impulsive children. 

Minimal attention has been given to the relation between maternal and 
child conceptual tempo. Campbell (1973) described particular patterns of ma- 
ternal behavior during interaction and reported significant differences in ma- 
ternal behavior as n function of the child's conceptual tempo. Reflective chil- 
dren had mothers who were more involved in task solution and expressed 
higher expectations for achievement of their children than did mothers of im- 
pulsive children. Mothers of impulsive boys tended to focus attention on one 
aspect of the task, to make more suggestions about impulse control, and to 
give somewhat more negative feedback. 

A limited number of studies have been conducted investigating the effects of 
training on conceptual tempo (Debus, 1970; Kagan et al., 1966; Siegelman, 
1969). Such training efforts have been only partially successful. For example, 
Siegelman attempted to train impulsive children to be reflective by reinforcing 
a delay period before the response. He found that this was not sufficient and 
suggested that it may be necessary to train scanning and attention deployment 
searching techniques during the delay period. Feuerstein, Rand, Hoffman, and 
Miller (1980), working with mildly handicapped adolescents, have had success 
in modifying problem solving related behaviors such as conceptual tempo. 
Modification of these basic problem solving approaches, which influence 
learning styles acros. various activities, requires further investigation. 

Results from the administration of the KRISP to the experimental and con- 
trol children indicated that the experimental group responded at a level devel- 
opmentally more sophisticated than the control group's. On the KRISP the ex- 
perimental children had significantly {p < .01) fewer errors than the control 
children had. The time to first response did not significantly differentiate the 
groups (all older experimental children were classified as reflective). It seemed 
that the KRISP may have been too easy lor the older experimental children, as 
they obtained both uniformly low errors and low response times. These re- 
sults, however, are compatible with the Messer (1976) critical analysis of the 
MFFT in that differences in errors rather than time seemed to be the critical 
factor in distinguishing the iwo groups. 

On the MFFT no significant differences fur either time or errors were noted 
between the experimental and control mothers. The mean time to first re- 
sponse for mothers in the experimental group was 12.7 seconds (range 5.22 to 
22.9) and for control mothers 15.85 (range 4.1 to 36.3). For the experimental 
mothers, the mean number of errors was 12.61 (range 0 to 23.8) and for the 
control mothers 14.6 (range 5 to 25 + ). 

Two years later, when the children were about 5 years old, the MFFT was 
administered to all of the children, but not to the mothers. No between group 
differences on this task for either errors or time were noted. When the children 
from each group were classified as impulsive or reflective, no differences in the 
numbers in each group were evident. Correlational analysis conducted on the 
previous KRISP data and MFFT data for the children revealed no significant 
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correlation between the measures derived from these separate instruments for 
any group or subgroup of the sample. 

Measure of conceptual style 

The manner in which children sort or group a number of unrelated items is 
one way of evaluating how they perceive and order their environment. Using a 
series of pictures modified from the Sigel Conceptual Sorting Task (Kagan et 
al., 1963), each child was asked to place two pictures together (out of three) 
and tell why they go together, The children's reasons were described in three 
categories: 

1, Descriptive responses are those in which some physical aspect (color, 
shape, size) of the pictures is chosen (e.g., they both have stems, both 
are round). 

2, Relatiortal responses indicate a common relationship between the two 
pictures chosen and require little analysis of the stimulus array (e.g., 
doctor and nurse, husband and wife). 

3, Inferential categorical responses require an abstraction and the greatest 
amount of analysis of the stimulus display (e.g., they are both fruits). 

Descriptive and relational responses are considered more concrete in nature 
and require less processing and organizational skills than do the categorical re- 
sponses. Low SES mothers tend to use relational groupings, which indicates 
low attention to external stimulus detail and subjectivity. Implusive mothers 
tend to use relational categories more frequently than reflective mothers do. 

The test provided a measure of the conceptual style, presumed to have been 
affected by the mother and/or caretaker who shaped the child's environment 
and the child's emerging perceptions. Hess and Shipman (1965) postulated that 
a mother who uses a relational grouping strategy is likely to have a child who 
uses th'j same. However, in their sample, the 4-year-old children whose 
mothers used relational categories tended to lack any consistent cognitive style 
or grouping. For children, the measure distinguishes between those who group 
perceptions according to surface characteristics or perceived relationships and 
those who engage in analysis or abstraction of the stimulus display. For exam- 
ple, some children would look at pictures of an apple and a pear and say, 
'They both have stems" (a descriptive response). Others would categorize and 
say, "They are fruits." Others might say, 'They both lay on the table" (relation- 
al). The relational response requires the least analysis of the stimulus array. 
This measure therefore provided additional information concerning the child's 
analysis of stimulus materials, scanning strategies, and general oroblem solv- 
ing str.itegies. 

The experimental children utilized sortings based upon categori/cation and 
description, both strategies requiring analysis fhv stimulus display. In con- 
trast, the control children had difficulty verbalizing the type of sorting they 
had chosen and tended to use strictly relational sorts based upon the least 
amount of stimulus analysis. The results from the control children are com- 
patible with findings that children of low IQ mothers often use relational 
groupings or are unable to label sortings at all (Hess & Shipman, 1965). 
O 
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Measure of field independence-dependence 

The Children's Embedded Figures Test (CEFT) by Karp and Konstadt (1963) 
consists of two standard shapes (a tent and a house) embedded in a series of 
colored drawings and is a measure of field dependence-independence. The 
child must find the shape in the drawing. There is an initial training series 
preceding the test. 

Field independence-dependence is a general style of responding that children 
use to respond to external cues in their environment. The CEFT is designed to 
measure this style of responding in preschool children. Field independence, or 
the ability of an individual to se. rate a figure from the ground in which it is 
embedded, is distinguished Tom field dependence, the inverse. Field 
dependency is viewed as a feminine trait, oi present in males in families where 
the father is absent or distant. Field dependent subjects are reported as depen- 
dent in their inlorpersonal relations, suggestible, conforming, and likely to rely 
on others for guidance and support (Witkin, Dyk, Faterson, Goodenough, & 
Kaip, 1962). 

Field independence-dependence is defined not only in terms of the ability to 
separate figure from ground, but also as the ability to orient oneself in space 
with conflicting visual cues (Witkin et al., 1962). Thus, this measure gives in- 
formation about the types of ci es the child is sensitive to: whether they are in- 
ternal (self-generated) or external (from the environment). 

The experimental children as a group were more field independent — able to 
find significantly more embedded figures in the stimulus displays (XE = 5.26 v 
XC = 2.88, p < .01). This was further evidence of increased perceptual 
sophistication on a measure that is correlated with other aspects of personality 
development (Witkin et al., 1962). Field dependence is associated with passivi- 
ty and dependence in interpersonal relationships. A field independent in- 
dividual is able to ignore certain misleading environmental cues and analyze 
the environmental input efficiently. This finding coincides with the findings 
for the differential performance of the two groups of children on the learning 
tasks. 

Summary 

Children in the experimental group responded at a dcvelopmentally more 
sophisticated level on these three measures of cognitive style than did the con- 
trol children. The experimental children utilized sortings based upon 
categorization and description, both strategies involving analysis of the 
stimulus display. In contrast, the control children had difficulty verbalizing 
the type of sorting they had chosen and tended to use strictly relational sorts, 
based upon the least amount of stimulus analysis. In general, the experimental 
children analyzed the stimulus array in a more thorough manner than did the 
control children. This is generally consistent with the children's performance 
on the other learning tasks. 
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Perception of Self 

In order to obtain information on how children perceive themselves, 
measures of self-concept and sex role development were administered to them, 

Sex role development 

Although there are many interpretations of sex role development and its 
relation to the child's cognitive development, Kohlberg (1968) has described 
the process as simultaneous and interrelated. As children grow older, they 
develop increasingly rigid conceptions of sex role and preference. Peer 
pressure and pressure exerted by parents, siblings, and teachers usually force 
the child to conform to sex role stereotypes. A number of studies have 
reported that lower SES children not only tend to develop more rigid sex role 
stereotyping but do so at an earlier age than do their middle class counterparts. 
In this study, we predicted that there would be more sex typed preference 
responding among the experimental children and particularly among the boys. 

We had some clues upon which to base this prediction of sex role develop- 
ment. Interpreting physical aggression as a male activity, as many of the scales 
do, we had early evidence of sex role differences when we observed the ex- 
perimental and control group children together in playground activity. The ex- 
perimental children tended to be more verbal than physical in their aggression 
and the boys exhibited more physical aggression than did the girls (Falender, 
1969), Some evidence also exists suggesting that as children become more 
sophisticated, that is, after they adopt their sex role identity, they begin to 
widen their range of acceptable possible behaviors in play with opposite sex 
children. 

Two versions of the "It" toy preference* test (Falender, 1969) were ad- 
ministered to the children. The data indicated that older experimental 
children, both boys and girls, and the younger experimental boys responded 
with strong sex preferences {p < .001), No older experimental boys and only 
one younger boy chose a toy that the test labeled "female." In contrast, the 
control children exhibited less rigid toy preferences. However, there was a 
tendency for ihe boys to be more adherent to sex role stereotype in toy 
preferences. On dress preferences there was a significant difference in 
masculine choices by sex of child across group (p < ,001). 

In dramatic contrast to these results are the data from the standard ad- 
ministration of the test. When the instructions were "Which toy would 'It' 
prefer?" there was an overwhelming tendency for both sexes of the experimen- 
tal group to choose male toys and for the control children to choose about half 

iMale and half male typed toys. There were no significant differences by sex of 
the child, across group, in choice of masculine toys for "It." These results con- 
firm anecdotal and research evidence that children perceive "It" to be male. 
When asked for their own preferences, females toy and dress choicer were 
very different. 
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Looking at the preferences between groups on the "self administration, 
there is strong adherence to sex appropriate choices among members of both 
groups. There is the possibility that there has been some modification^ of the 
stereotypes prompted by women's liberation discussions of nonsexist 
childrearing and teaching, or there may be some questions of validity of the 
scale and the concept utilization of how certain toys and dress should be 

sociated wifh a certain sex. There is clear evidence from this study, however, 

: t given the sex preference categorizations, both groups of children associate 
. ^^in behaviors with certain sexes. For boys, with increasing age, sex role 
preierences become more definite. For girls, especially girls in the experimental 
group, there was a developmental trend to expand toy preferences to include 
some typically masculine choices. 

These data are consistent with Kohlberg's (1968) conceptualization that chil- 
dren experiment with their "boyness" or "girlness" after acquiring the label and 
gradually develop choices and preferences they feel comfortable with them- 
selves. The experimental group seemed to have comfortably adopted their sex 
roles and, in the case of the older children, have broadened their ranges of 
behavior to integrate typically male and female behaviors. This behavior is 
generally associated with older children at a higher stage of cognitive develop- 
ment. There is, in addition some evidence of the effect of peer group pressure 
upon the development of the boys' behavior by their choice of same sex 
playmates. 

Self-concept 

Although the measurement of self-concept tends to precipitate argument, it 
is agreed that the concept of self is an important index of the child's adjust- 
ment. Verbal report procedures used with older children are not adequate with 
less verbal young children. Gresham (1981) reviewed the literature regarding 
normal and atypical development of children's social and interpersonal skills. 
In several studies, preschool children's personal attitudes were used to suc- 
cessfully discriminate those self-confident children whose school performance 
was superior to youngsters who lacked an age appropriate '^elf-conccpt. 

It was hypothesized that the experimental children, having high rates of suc- 
cess in their school environment and receiving praise for their intellectual 
development, would have high self-concepts. Results, however, revealed no 
signif; ant differences between groups and were only suggestive based on the 
sex X group interaction, which approached significance. The fact that there 
was no difference between groups in self-concept may reflect the satisfaction of 
all of the children within their cultural milieu. However, once the children 
enter elementary school, self-concept differences may emerge. 



Maternal Attitude 

A large part of a mothers attitude toward her children stems from her own 
general outlook on life and her belicl in her ability to control events in her own 
life and surioundings. Typically, research has described lower SES subjects as 
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feeling unable to control their environment (e.g., Battle & Rotter, 1963; 
Coleman, 1966) and seeing themselves as "powerless, helpless, and over- 
whelmed" by their children (Minuchin, Montalvo, Guerney, Rosman, & 
Schumer, 1967). Such feelings of helplessness are associated with an external 
locus of control which reflects the belief thai events are largely determined by 
fatr or chance, as opposed to an internal locus of control, reflecting the belief 
that individuals themselves are capable of controli ng life events. In our assess- 
ment of maternal attitudes, we included a study of locus of control among our 
experimental and control mothers. 

Low SES mothers, who generally feel externally controlled, may believe 
that they have little influence on the development of their children (Tulkin, 
1970). However, Gordon (1969) reported a shift from external lo internal ori- 
entation among low SES mothers who had participated in his home stimula- 
tion program. His intensive program had evidently caused a restructuring of 
the mother's attitude as a result of her child's success as well as of increased 
self-esteem and feelings of hope. We administered an adaptation of the Social 
Reaction Inventory (Gordon, 1969) to the mothers in the experimental and 
control groups. The questionnaire consists of 40 sentences in 20 pairs and was 
administered orally to the mother at home. The mother was asked to choose 
the one sentence of the pair with which she agreed. One sentence is intended as 
a reflection of choice and one a reflection of chance. 

Differences between groups were significant (p < .05) both on the number 
of choice responses, or consequences felt to be under the control of the in- 
dividual, and on the number of chance responses, or consequences felt to be 
the result of fate or chance (Table 7-4). The experimental mothers showed a 
greater tendency toward an internal locus of control and therefore had a 
greater feeling of self-confidence and control over their lives. 

Table 7-4 Lotus of Control for Experimental and Control Group 

Mothers 
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Choice statements 
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11.2 
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Chance statements 


18 


5.8 


12.3 





= 33, V < .05 



Maternal Attitude Scale (MAS) 

A measure of the mothers' childrearing attitudes was provided by the 
Maternal Attitude Scale (Cohler, Weiss, & Grunebaum, 1970), which was ad- 
ministered orally to all of the mothers in the mother ' homes. All of the home 
interviews were conducted by an intei-viewer of the same racial background as 
each mother. The MAS measures the mother's i\' itude on five factors that are 
related to issues thai must be "negotiated" (Sander, 1965) between mother and 
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child during the child's first years of life. Tulkin and Cohler (1973) have 
developed the following five second order orthogonal or independent factors 
from the MAS test items: 
I. Inappropriate control of the child's aggressive impulses. Inappropriate 
control reflects the mother's attitude that children's impulses cannot be 
channeled into socially appropriate behavior but must be inhibited com- 
»^letely. 

J scouragement verMs encouragement of reciprocity. Reciprocity 
eflects the attitude that infants can communicate and seek social interac- 
tion with their mothers, and that the mothers can understand and re- 
spond. 

III. Appropriate versus inappropriate closeness. Attitudes involving ap- 
propriate closeness suggest that a mother does not view her baby as a 
narcissistic extension of the self and does net seek to attain through the 
baby gratifications that have been missing in her own life. 

IV. Acceptance versus d'^nial of emotional complexity in childrearing. Ac- 
ceptance involves a mother's recognition that motherhood is sometimes 
more work than pleasure and that mothers do not always know what is 
best for their children. 

V. Comfort versus discomfort in perceiving and meeting the baby's 
(physical) needs. Comfort implies that mothers feel they understand 
what babies want and provide for their babies' needs. 

Previous attitude scales have been criticized for manifesting a variety of 
problems (Becker & Krug, 1965), including the ease of confusing an attitude or 
belief regarding the desirability of a particular behavior with the behavior 
itself. The emphasis of such instruments is usually on what subjects think and 
not on what they feel. The MAS was designed to counter these objections. 
Therefore, for our purposes, this scale represented a means of assessing at- 
titudes against which we could corroborate actual behavior observed in struc- 
tured mother-child interactions. The adaptation and degree of responsiveness 
of both the mother and the child are the essential indicators for determining 
the congruence of the mother's appraisal of her child's demands. 

Differences approached significance {,\0 < p > .05) between the two 
groups on two factors: The attitude of the experimental mothers reflected 
more appropriate closeness with their children and more acceptance of the 
emotional complexities of childrearing than did those of the control mothers. 
A ne.ir significant group X sex interaction on the dimensions of discouraging 
rec iprocity was also observed, with more experimental mothers of girls and 
more control mothers of boys expressing attitudes that encouraged reciproci- 
ty. 

Although it is generally believed that maternal childrearing attitudes are in- 
dicative of a mother's behavior toward her child, there has been little empirical 
evidence of (viz., significant correlations) how closely expressed attitudes re- 
late to actual behavior. One exception is the study by Tulkin and Cohler 
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(1973), which us^'d the MAS ^incl found significant correlationrv between child- 
rearing attitudes and ovnrt maternal beh.avior among middle SES mothers but 
not among low SES mothers. 

We correlated the live MAS categories with the 12 behavior rating amd in- 
formation categorie^5 for both the Block Sort and Etch-a-Sketch tasks ior both 
the experimental and control dyads. 

ExperitmiUal Dyads. On the Block Sort task, mo^herj> who believed in ap- 
propriate controls were more likely to engage in veib^l informing behaviors {p 

< .01) and were less likely to engage in prolonged nontask oriented physical 
behaviors (p < .05). On the Etch-a-Sketch task, mothers who endorsed state- 
ments reflectin^g a belief in appropriate controls were more likely to utilize pos- 
itive verbal remforcement and verbal teaching and informing behaviors as well 
as verbal control for no reason, or for the reason of normative rules conduct (p 

< .05). These mothers also were less likely to demonstrate or physically point 
out. Also, on the Etch-a-Sketch task, mothers who endorsed statements re-^ 
fleeting a belief in discouraging reciprocity tended to use physical blocking and 
physical assault. 

The association between the encouragement of reciprocity (Factor II) and 
information association was significant (p < .05) on the Etch-a-Skelch task. 
Also on the Etch-a-Sketch, mothers with more adaptive attitudes on the MAS 
factor of appropriate closeness (Factor III) achieved significantly more infor- 
mation association {p < .05), that is, greater predictability of a given mother 
or child behavior. 

There was a less clear cut association between the acceptance of complexity 
in childrearing (Factor IV) and mother-child interaction behaviors. Acceptance 
of complexity in childrearing is negatively associated with veibal informing, 
verbal requests for physical behavior, and controlling for no reason given. 
Mothers with more adaptive attitudes on the MAS factor of comfort in their 
ability to perceive needs of the child (Factor V) used fewer control behaviors 
with no reason given and more task unrelated, behavior {p < .01). 

Control Dyads, Or the Block Sort test, the attitude of inappropriate control 
of aggressive impulses for control dyads was positively correlated with verbal 
encouragement and control behaviors with a reason given. There was a nega- 
tive correlation between discouraging reciprocity (Factor II) and enactmg con- 
trol behaviors with no reason given. Control mothers with more adaptive atti- 
tudes on the MAS factor of appropriate closeness (Factor III) engaged in less 
task related, extraneous activity and supplied less verbal feedback. Mothers 
who endorsed statements reflecting a belief in reciprocity were less likely to use 
verbal correction or orientation (p < .03) on the Etch-a-Sketch and less likely 
to verbally request physical feedback on the Block Sort, They did tend to en- 
courage verbally, demonstrate, and use physical blocking. Mt tliers who ex- 
pre,«ed attitudes of comfort in perceiving their children's nesds (Factor V) 
tended to encourage verbally and tended not to control without a reason given 
(p < .05) on the Etch-a-Sketch task. 
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From these observations oi the mother-child interaction, we tound differ- 
ences in overt maternal behavior between the experimental and control moth- 
ers when their children averaged 5 years of age and a significant relationship 
between maternal attitude and childrearing behavior. Specifically, on the 
Etch-a-Sketch task experimental mothers were more positive, less negative, 
and less physically controlling than were control mothers. On both tasks, 
there was greater behavioral predictability between mother and children in the 
experimental group. On the MAS there were significant differences between 
the two groups on two factors: appropriate closeness and acceptance of com- 
plexity in childrearing. Both groups of mothers endorsed MAS items in the di- 
rection of overrestrictiveness, but this was especially true for the control moth- 
ers. The experimental mothers felt more uncertain than the control mothers 
about the best ways of caring for a child, but indicated more appropriate close- 
ness. 

The correlation between the MAS and observations on the 12 mother-child 
interaction categories indicated that, among experimental mothers, attitudes 
reflecting appropriate closeness and encouragement of reciprocity (i.e., that 
infants can communicate and that mothers can understand and respond) were 
significantly correlated with greater information association or behavioral pre- 
dictability between mother and child. Mothers in this group whose attitudes 
reflected appropriate control were more likely to engage in verbal informing 
behavior, to use positive verbal reinforcement, and to use verbal control with- 
out any reason given. They were also less likely to engage in task related phys- 
ical behavior. Those who expressed a belief in discouraging reciprocity tended 
to use physical blocking and physical assault. 

In contrast, relationships between the control mothers' expressed attitudes 
and their behavior in interaction with their children were low and were gener- 
ally not in predicted directions. Tulkin and Cohler (1973) explained their simi- 
lar finding among low SES mothers in terms of these mothers feelings of po- 
werlessness toward their children. Thus, while a mother might endorse atti- 
tudes reflecting a belief in reciprocity, she may be less likely to act on her be- 
liefs because she feels she can have little influence over her child. She may de- 
sire extensive interaction with her child, but may feel there is nothing she can 
do to encourage it. 

The congruence between the experimental mothers' attitudes and behavior, 
on the other hand, resembles the finding for Tulkin and Cohler's (1973) middle 
class population. The effects of treatment, either direct or indirect, seemed to 
have influenced the experimental mothers. From the mother-child dyads we 
had evidence of feedback from the experimental children to their mothers. On 
the MAS the experimental mothers expressed beliefs that were more adaptive 
than those of their control counterparts. These findings suggest that an aspect 
of the treatment effect took the form if moving the relationship closer between 
mothers' attitudes toward cliildrearing and their actual practice. 
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SUMMARY 

In summary, then, we found that the experimental dyads transmitted more 
information during structured mother-child interaction sessions than did the 
control dyads, and this was seen as a function of the quality of the expe imen- 
tal child's verbal behavior. The experimental children supplied more informa- 
tion verbally and initiated more verbal communication than did children in the 
control dyads. The children in the experimental dyads took responsibility for 
guiding the flow of information and providing most of the verbal information 
and direction. The mothers in both dyads indicated little differences in their 
teaching ability during the testing session. However, in the experimental dyads 
the children structured the interaction session either by their questioning or by 
teaching the mother. As a result, a developmentally more sophisticated recip- 
rocal feedback system seemed to have developed between the experimental 
children and their mothers, which contributed to faster and more successful 
problem completion. Thus, the intensive stimulation program undergone by 
the experimental children has benefited both the experimental child and the ex- 
perimental mother by broadening their verbal and expressive behavioral re- 
pertoire, 

The experimental children performed at a consistently more advanced 
developmental level on all three of the cognitive style tasks than did the con- 
trol children. The experimental children evidenced more reflective responding 
on the KRISP by emitting fewer errors than did the control children, On a con- 
ceptual sorting task the experimental children utilized sorting based upon 
categorization and description, both strategies requiring analysis of the 
stimulus display. In contrast, he control children had difficulty verbalizing 
the type of sorting they had chosen and tended to use strictly relational sorts, 
based upon the least amount of stimulus analysis. On a field independent- 
dependent measure, the experimental children were more field independent 
(able to find more embedded figures in the stimulus displays), than were the 
control children. The assessment of perception of self did not differentiate be- 
tween the groups of children. 
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Follow-Up Assessment of Development 



Assessment of intelligence began prior to school entry and continued 
through the middle school years for both experimental and control children. 
This assessment used the Wechsler series, including first the WPPSI (Wechsler, 
1967) through 72 months and subsequently the WISC (Wechsler, 1949). This 
test series was begun prior to preschool termination when the children were 48 
months of age and continued as the measure for following the children's per- 
formance through school. The Wechsler series as reported here was ad- 
ministered in part by different independent (outside the University) testing 
teams using blind testing procedures. For those test administrations the family 
coordinator would pick up each child at home and bring him or her to a 
neutral testing site (usually a hotel suite) a few miles from home where the 
child was received by uninformed (as to the experimental or control status of 
the children) test personnel. The child was assigned a code number and the 
tester was given only the child's first name. 

WPPSI assessments, which correspond with Stanford-Binet assessments at 
48, 60, and 72 months of age, are summarized in Table 8-1. The mental age 
(MA) difference between the experimental and control children over the 48 
through 60 month period was lower for WPPSI scores than for Stanford-Binet 
scores (see Table 8-2). At 72 months of age there was an MA difference of 
15.41 months on the WPPSI, compared with an MA difference of 23.29 
months on the Stanford-Binet. The discrepancy in performance on the WPPSI 
and Stanford-Binet was not equal for experimental and control children: The 
average discrepancy between the WPPSI full scale IQ scores and the Stanford- 
Binet IQ scores across the t^rte assessments was 9.81 IQ points for the ex- 
perimental children and 7.0b Q points for the control children. The MA dif- 
ferences and differences in thi; rate of general intellectual development were 
smaller for WPPSI assessments than for Stanford-Binet assessments. A best 
estimate oi the difference between groups during the 48 through 72 month age 
period could be based on average performance on these two instruments. In 
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this case, using such an average, the MA difference between groups increased 
from 14.11 months to 19.35 months across this period. 

Correlations between the Stanford-Binet and WPPSI IQ scores were r = .95 
at 48 months, r = .91 at 60 months, and r - .82 at 72 months of age, and the 
correlation between the Stanford-Binet and WPPSI GIQ scores (averaged per- 
formance) across these three points was r = .96. These discrepancies are con- 
sistent with those reported by others (Flynn, 1984; Sattler, 1982), but higher 
than the average correlation of r = .80 identified in 47 comparison studies 
(Jensen, 1982). 

The mean full scale WPPSI IQ dropped slightly for experimental children 
while the mean for control children fluctuated but remained relatively un- 
changed across the three assessments. J.ow risk contrast children maintained a 
consistent WPPSI IQ level slightly lower than that for experimental children 
but equal to the general population mean. The average WPPSI difference be- 
tween experimental and control children from 48 through 72 months of age 
was 25.88 points (SD = 3.90) and experimental scores were an average of 9.82 
points (SD = 2.61) higher than scores for low risk contrast children. When all 
Stanford-Binet and WPPSI assessments across the 24 through 72 months 
period were considered together, the average difference between experimental 
and control children was 28.59 points (SD = 3.00) and experimental scores 
were an average of 11.39 points [SD = 2.54) higher than scores for low risk 
contrast children. 

Profile analysis of WPPSI IQ scores (Full Scale) indicated there was a 
marginally significant, F(2, 32) = 2.78, p < .10, group X age interaction for 
experimental and control scores. Separate analyses for the individual groups 
indicated the drop in experimental WPPSI scores from 48 through 72 months 
of age was significant, F(2, 15) = 3.93, p < .05, but there was no change in 
control stores. Experimental children had significantly, f(3, 31) = 27.97, p < 
.001, higher WPPSI full scale IQ scores across the 48 through 72 month age 
period. There was no change in the rate of verbal IQ development for either 
group, but there was a parallel and significant decline, f(4, 64) = 3.57, p < 
.05, in the performance measure for both groups, although mainly for the ex- 
perimental group. 

FOLLOW-UP STABILITY OF MEASURED INTELLIGENCE 

A psychologist tested all children at some time during each yeai* according 
to a schedule arranged by convenience. Test scores corresponding most closely 
to 84, 96, 108, and 120 months of age were grouped for comparison. Descrip- 
tive statistics for WISC full scale, verbal, and performance IQ scores are sum- 
marized in Table 8-3 and illustrated along with WPPSI test performance in 
Figure 8-1 . Tlu^ mean full scale WISC IQ at 84 months of age was approximate- 
ly 6 points lower than the 72 month full scale WPPSI IQ for both experimental 




Tabic J-1 WPPSI Full Scfilt, Verbal, and Performance IQ Scores for 
Experimental, Control, and Low Risk Contrast Children 
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Table 8-2 Mean MA Scores for Experimental, Control, and Low Risk 
C'^ntrast Groups Derived from ihe VVPPSl and WlSC IQ Tests 



Age 
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48 
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79.23 
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108 








110.80 


90.58 


110.52 


120 








125.02 


103.55 


122.80 



and control children. The difference between groups on the WlSC at 84 
months was 22.17 IQ points, which is similar to the 21.40 difference between 
the groups on the last WPPSI assessment. The MA difference between ex- 
perimental and control groups on the WlSC at 84 months of age was 18.62 
months, which compares to the MA difference of 15,41 months on the WPPSI 
at 72 months of age (see Table 8-2) 

Experimental and low risk contrast children maintained relatively stable 
Wise IQ levels through 120 months of age, with an average IQ difference be- 
tween the two groups of 19, 81* The IQ level for control children rose steadily, 
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Figure 8-1. Means of Experimenlal and Control Groups' FSS IQs for 48 Through 120 Months 



Table 8-3 WISC Full Scale, Verbal, and Performance IQ Scores for 
Experimental, Control, and Low Risk Contrast Children 
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reducing the difference between experimental and control children by 4.3 IQ 
points. The difference between groups at 120 months is nearly 18 IQ points. 
While the IQ difference between experimental and control children decreased 
after the 84 month assessment, the MA difference between these two groups 
increased from 18.62 months to over 21.47 months across the next 3 years (see 
Table 8-3). Therefore, the early delay in neuropsychologic and intellectual de- 
velopment evidenced by control children's performance during infancy and 
early childhood was followed by delays in intellectual development through 
the early school years. 

Profile analysis of WISC full scale scores indicated that performance was 
parallel between 84 and 120 months. There was no significant change in scores 
over time, but the experimental full scale WISC scores were significantly, f(4, 
30) = 11.54, p < .01, higher than control scores across the 84 through 120 
month period. Bonferroni-Dunn confidence intervals {p = .05) for group dif- 
ferences at 84, 96, 108, and 120 months did not include zero, indicating that 
there were significant differences between the groups at each of these three 
points. 

Between 48 and 72 months, the ages of the first WPPSI testing and final 
WPPSI testing prior to public school first grade, the txperimentai group 
changed in IQ from a mean of 113.94 (SD = 8.54) on the Wi "^SI to a mean of 
109.0 (SD 6.16) on the WPPSI, nearly a 5 point decline ui about 2 years 
time. The control group, on the other hand, changed from a mean of 85.44 
(SD= 12.40) at 48 months, to a mean of 87.60 (SD = 9.00) at 72 months, an 
increase of more than 2 points. The control group actually declined from the 
48-month age mark nearly 3 points to the 60-month age m" which was the 
final testing prior to public school kindergarten entiy. Therefore, the 7?. 
months' mean of 87.60 is a nearly 5 point increase from the 82.67 (SD = 11 28) 
at 60 months (after 1 year of school). However, after the first year of school 
the control group declined over 6 points in WISC IQ to a mean of 80.77 (SD = 
8.47), compared with an approximately 6 point decline in WISC IQ for the ex- 
perimental group to a mean of 102.94 (SD = 10.97). From this point the exper- 
imental group remained fairly stable through the fourth grade (X = 104.18, 
SD = 11.53), while the control group showed a gradual increase of about 5.5 
points through the fourth grade (X = 86.29, SD = 9.81). 

The strength of the developmental difference in performance between the 
experimental and control groups once in school was indicated not only by 
measured IQ, but particularly by end of first grade language and learning data 
that gave us additional information relative to the intellectual strengths of the 
experimental and control children. For example, the language data completed 
up through the first grade, including the ITPA, showed a continued differen- 
tial development in favor of the experimental children on several aspects of 
psyciioHnguistic development. In fact, complp^ed language data up to first 
grade entrance showed the experimental cl.ildren having a 1 to 2 year perform- 
ance advantage over the control children. Secrnd, the follow-up of the de- 
velopment of the children'ij learning performance skills was consistent witn 
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preschool levels and showed a continued differential superiority for the experi- 
mental group over the control group on tests that had been administered from 
2 years of age on. It was not until the control children had completed 2 to 3 
years of elementary schooling that the lag between experimental and control 
performance disappeared (as measured by the differential in the learning per- 
formance constructs described in the learning chapter). 

At the end of the fourth year of school, the experimental children's perfor- 
mance continued to be superior to that of the control group of children. At 
that point in time 60% of the control children scored 85 or below in IQ, com- 
pared with none in the experimental group. In Figure 8-2 we have illustrated 
the percentage of children scoring 85 or below on the Stanford-Binet from 24 
to 72 months and on the WISC from 84 to 120 months. This reflects the chang- 
ing quality within each group across time. 

Because at most ot the time points there were outliers in both the experimen- 
tal and control groups, it was important to plot individual profiles. For 
WPPSI-WISC full scale (FS) data, the children who had scored high at the first 
data point remained high in the experimental group and the children who had 
scored low remained low in the control group. The data can be reanalyzed, 
either by removing them and subjecting the rest of the data to profile analysis 
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or by adjusting for the initial score of each individual over the rest of the time 
points by subtracting or covarying the scores. The correlation matrix (see 
Table 8-4) at least partially confirms this analysis. The correlation matrix 
reveals only positive entries, a finding that fails to contradict the assertion that 
a high score at one test interval would result in a similarly high score at subse- 
quent test periods. Conversely, low scores seerr. to result in subsequent exhibi- 
tions of low scores. There is a drop in correlation for both the experimental 
and control groups between 72 and 84 months. This period marked the transi- 
tion for the experimental children from treatment to first grade (as well as from 
the WPPSI to the WISC). The drop in FS correlation between these two test 
periods may be attributable either to the change from WPPSI to WISC IQ 
forms or to some developmental phenomenon related to this transition period, 
I will comment on different (experimental vs, control) developmental trends 
for Wechsler verbal and performance scales (i.e,, the subtests for FS scores) 
later in this chapter. 

When making interpretations of intellectual development based on IQ test 
data, social scientists learn to consider the various methodologic precautions 
involved in generating such data, including who administers the tsst, in what 



Table 8-4 Correlation Matrices for Experimental and Control Group 
WPPSl/WISC (Combined) - FSS IQs for 48 through 120 Months 
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kind of situation, and the nature of the group being tested. The bulk of the 
data reported in the literature presents two major problems as a reference 
source for this research. First, it is mainly cross-sectional and/or group data 
for which the complement changes between testings. It is, therefore, difficult 
for the literature to reveal the extent to which individual differences influence 
or change v;ith such performance across time. Second, notwithstanding the 
problem of cross-sectional interpretations from the literature, is the fact that 
across many years the IQ test instrument used changes and so even within in- 
dividual comparisons are confounded with between test differences. We com- 
mented earlier, for example, that changes from WPPSI to WISC forms of the 
Wechsler IQ test may have confounded the correlation analysis between 72 
and 84 months. Even when the test may be the same, there is still the problem 
that within individual comparisons between tests may be confounded by the 
differences in the sensitivity of the test to the various developmentally related 
intellectual skills. 

To some extent, these problems are minimized by longitudinal data derived 
from an intact sample across a sufficient time span so that the various in- 
fluences of, for example, time, situation, test sensitivity, and individual 
nuances in performances either stabilize or reveal themselves in some pattern 
of consistent performance about which we can reliably make some interpreta- 
tional comment. The data in this study must be interpreter! ivifVi the above 
mentioned precautions in mind. But there was still clearly reflected a consis- 
tent differential movement in experimental versus control performance across 
time. Certainly, the efficacy of the preschool education and maternal 
rehabilitation program on the intellectual development of the experimental 
group of children was clearly demonstrated by these data. However, there are 
some additional points of interest about these data that should be commented 
upon. 

The movement of test performance levels across such factors as the alterna- 
tion of tests (viz., Stanford-Binet and WPPSI), comparisons across tests 
(WPPSI to WISC), and across unique experiences (viz., entry into school) are 
important concerns because each holds implications for understanding 
changes in test performance. For example. Dearborn and Rothney (1941) re- 
ported a significant retest gain and then drop in test performance when a sec- 
ond test was cilternated with one administered earlier. The comparability of 
WPPSI to Wise performance has also been commented on and suggests no 
reasons for performance to be comparable on each for an individual (Sattler, 
1982). 

In addition to these several factors, it is important to consider the dif- 
ferences between the target group, in this case black and disadvantaged, and 
the national groups upon which the tests were normed. Also of considerable 
importance is what effect the changing social milieu on successive generations 
has had as .i factor requiring that the norms be revised. Thorndike (1978), for 
example, suggested that fhere is a natural decrement in Binet performance be- 
tween 5 and 9 years of age of nearly 5 points for the population as a whole. If, 
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however, significant performance differences between tre-^ted subjects on the 
order of 3 or 4 points are considered important, surdy a 5 point unaccounted 
shift should be of serious concern. But without longitudinal data on a qualified 
si'bject sample for which the integrity of the constituency is protected over 
time, it is quite difficult to understand the meaning of such small point dif- 
ferences because of the possible influences of unaccounted for individual varia- 
tion and differences in tests. For example, McCall, Appelbaum, and Hogarty 
(1973) suggested that changes in IQ performance of a full deviation or even 
two are not uncommon for some portion of the population over time. 

Thus, in our search for understanding of the nature of the differences be- 
tween the experimental and control groups, we have attempted to examine 
these differences with a caution that presumes a measure of caprice due to in- 
dividual, situational, and test factors, that can operate to hearten or dishearten 
the researcher whose hopes or anticipations are restricted to one or two 
assessments in time. For these data, a consistent mean difference of better than 
a standard deviation provided adequate evidence to the difference in perfor- 
mance between the experimental and control groups resulting from the treat- 
ment intervention and as well provided an indication of potential for such 
group differential to be maintamed over time. 

In summary, the experimental group's performance showed some decline 
prior to school entry: 5 points on WPPSI FS scores and a 6 point decline from 
the WPPSI FS to the WISC FS scores after 1 year of school. On the WISC FS 
itself after 4 years of school, there was a slight increase. There were several 
reasons, perhaps, to account for the decline prior to school entry, as we noted 
above, although there were no changes with n the actual Irealment program. 
However, the fact that during this preschool period, 48 to 72 months, WPPSI 
testing was alternated with Stanfoid-Binet testings and administered by in- 
dependent testing Yearns may have contributed to the decrease (e.g., Anastasi, 
1958). Testing from 84 months and beyond was entirely by independent teams 
who used the WISC and no similar decline was found. 

For the control group, in summary, there was a loss in IQ performance 
prior to public school that was regained after kindergarten only to be lost 
again after first grade. Some spurt in performance after the initial school ex- 
perience is typical for seriously disadvantaged children and is comparable to 
the increase seen in our original survey data for children of low IQ mothers 
(see Figure 8-1). However, the loss by the control group is nearly recovered by 
the end of the fourth gi ade. The 7 point loss in performance level between the 
WPPSI and WISC tests v/as comparable to the experimental group's perfor- 
mance, and the control group essentially recouped that loss by the end of the 
fourth grade. 

The control children experienced similar changes in test procedure, but did 
not show a comparable preschool to school decline and did, it seemed, benefit 
from their school experience. The differential between the groups at the end of 
fourth grade remained on the order of 20 points. The intervention of school 
seemed to support the performance of the control group, at least at their 
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level -for example, compare the control mean IQ of 85.44 at 48 months to 
their mean IQ of 86.29 at 120 months (less than a 1 point gain). The ex- 
perimental children lost nearly 10 points during that same period (113.94 at 48 
months to 104.18 at 120 months), although half of that loss occurred prior to 
public school entry and for the other half explanation is confounded by a shift 
in tests. One possible explanation for the stabilized performance in both 
groups could be the expansion of the special services program in the 
Milwaukee Public Schools, although this is a tenuous explanation in light of 
the poor achievement test performance in school by both groups. 



The supplementaiy stimulation prograni for experimental children created 
an environment that cannot be considered simply a reallocation of natural 
variations in intellectual stimulation. Based on the results of the early cross- 
sectional study, low risk contrast children were assumed to be receiving ade- 
quate stimulation naturally within their homes to support normal rates of 
cognitive development even though they lived in the same disadvantaged 
neighborhoods as did the experimental and control children. It is possible to 
estimate the extent of the additional or artificial influence on the rate of 
neuropsychologic and intellectual development that results from the interven- 
tion program by comparing the DQ and IQ levels of the experimental group 
with the DQ and IQ levels of the low risk contrast group. 

Experimental DQ scores were slightly higher than low risk contrast DQ 
scores across the infancy period. There was a mean difference between the ex- 
perimental and low risk contrast groups of 4.91 points (SD = 3.87), with the 
major difference occurring at 22 months of age. This latter score difference 
resulted from the relatively high performance on the language schedule by the 
experimental children, which probably reflected the effect of the program's 
considerable emphasis on verbal stimulation. 

The average difference between these two groups across all Stanford-Binet 
assessments was 11.91 IQ points (SD = 2.43), and across all WPPSI 
assessments was 9.80 IQ points (SD = 2.61). To the extent that the Stanford- 
Binet is a more verbally loaded test than the WPPSI is, the larger difference for 
Stanford-Binet scores may also be a reflection of the program's emphasis on 
verbal stimulation and adult interactions with the children. The average differ- 
ence between the experimental and low risk contrast groups across all 
Stanford-Binet and WPPSI assessments was 11.39 IQ points (SD == 2.54), per- 
haps a reasonable best estimate of the additional effect of intervention on the 
level of intellectual development during early childhood and the preschool 
years. In contrast, but by the same reasoning, there was an average difference 
between low risk children and control children across these same assessments 
of 17.27 IQ points (SD = 3.41) and a MA difference of 19 months, which 
could be a reasonably good estimate of the real delay in intellectual devel- 
opment for the control children, delay that can be attributed to the natural 
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variation in the level of intellectual stimulation provided by mothers with a 
considerably lower level of intelligence (but living in the same neighborhood). 

Once the intervention program w.iS over, the difference between experi- 
mental and low risk '.ontrast children diminished. The average difference be- 
tween these two groups on WISC assessments collected over 7 years was only 
1.45 IQ points (SD 1.75). Therefore, by this line of reasoning, the WISC IQ 
level for experimental children covld he a reasonable estimate of their "true in- 
tellectual level/' separate fiom any arrificial effect attributable to the intensity 
of the intervention. 

VERBAL IQ AND PERf ORMANCE IQ 

Both the WPPSl and WISC IQ tests provide separate IQs for verbal and 
performance skills. The Verbal Scales (VS) are more highly structured than the 
Performance Scales (PS) and are considered to reflect information at hand. 
The Performance Scales are thought to reflect the ability to solve problems 
upon meeting new situations (see Tables 8-1 and 8-3). 

WPPSI verbal IQ scores dropped slightly for experimental children but rose 
for control childien, resulting in a significant, f(2, 32) = 3.63, p < .05, group 
X age interaction for these scores. Separate analyses of verbal scores for each 
group indicated that the change in scores over time was not significant for ei- 
ther group. In contrast, there was a parallel and significant, f(4, 64) = 3.57, p 

< .05, drop in WPPSI performance IQ scores for experin^ental. and control 
children across the 48 through 72 month period Experimental children scored 
significantly higher than control children did on both the verbal, f(3, 31) = 
26.37, p < .001, and the performance, F(3, 31) - 20.03, p < .001, subtests of 
the WPPSI. Both verbal and performance IQ scores for low risk contrast chil- 
dren were lower than those for experimental children, but they were compara- 
ble to the mean for the general population. 

Profile analyses of WISC verbal and performance subscale IQ scores indi- 
cated that perform jnce was parallel for verbal and performance scores across 
time. Analyses of WISC verbal and performance scores for the two groups in- 
dicated no significant change ever time. Experimental children scored signifi- 
cantly higher than did control children on both the verbal, f(4, 30) = 18.06, p 

< .01, and the performance, f{4, 30) = 7.55, p < .01, subscales of the WISC 
over this period. One tailed Bonferroni-Dunn confidence intervals (p = .05) 
for group differences on verbal and performance scores from 84 through 120 
months did not include zero, indicating that experimental scores were signifi- 
cantly higher than each mean control score across this time period. 

Tables 8-1 and 8-3 also list the mean Wechsler Verbal IQ (VIQ) and Perfor- 
mance IQ (PIQ) for the low risk contrast group at each testing age. VIQ per- 
formance dominates PIQ performance for the low risk contrast children 
through the first year of school just as it docs for the experimental children. 
The experimental group is consistently slightly superior to the low risk con- 
trast group on PIQ while their VIQ scores are quite similar. Both the low risk 
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contrast and experimental groups are consistently superior to the control 
group on both VIQ and PIQ subscales. 

Thus, these separate analyses confirm that the experimental group is 
significantly superior on both the WPPSI and WISC for the VS and PS scores. 
These subscale performance data are revealed to have an over time pattern of 
intellectual performance that is rather different for the groups prior to school 
but becomes similar once the children are in school. Between 72 and 84 
months, there is an FS performance decline of about 6 points for both the ex- 
perimental and control groups. It is the decline in preschool WPPSI perfor- 
mance by the experimental group in comparison with the control group that 
contributes to the significant difference in the developmental patterns between 
these two groups. Performance on the WISC during the first four grades of 
school of both groups is essentially similar. Actually, there is improvement for 
both groups on the WISC test, although it is more pronounced for the control 
group. There is no real improvement in VS scores over time. For the ex- 
perimental and control groups, it is PS performance that shows the improve- 
ment, and why this is so remains speculative. Such a finding would be, ac- 
cording to Sattler (1974), a reflection of the use of accumulated knowledge. In 
any event, interpretation of the VS and PS performance differential between 
groups is more understandable than differences within groups, that is, it could 
be attributable to a continuation of the benefit of the preschool educational 
treatment program for the experimental children. 

Wechsler (1949) suggested that there may be some diagnostic significance 
when the difference between VIQ and PIQ is of a certain magnitude (10 to 15 
points) in a particular direction. The discrepancy between mean VIQ and PIQ 
within a group reaches a maximum of 7.56 for the experimental group at 108 
months (PIQ > VIQ) and 6.74 maximum (PIQ > VIQ) at 108 months for the 
control group (although in some individual cases this discrepancy is on the 
order of 20 or more points). In the preschool years the experimental group's VS 
performance was superior to their PS performance and was also a better reflec- 
tion of the Full Scale IQ. The control group, rather interestingly, shows higher 
VS than PS performance only at the end of kindergarten. The experimental 
groups VS performance is superior to their PS performance but then shifts 
after entering school, where as we have noted the pattern of performance is 
similar, though at very different levels, to the performance of the control 
group. The control group consistently shows higher PIQg then VIQs from 48 
to 120 months (except at the 72 month mark). 

Vernon (1969) suggested that intelligence tests give a better estimate of 
potential than do other measures of achievement. But the greater usefulness of 
an intelligence test lies in its ability to predict "educability or trainability 
because of its greater generality, and because it samples the reasoning 
capacities developed outside school which the child should be able to apply in 
school, e.g., to new subjects" (p. 27). In this light, these data allow as a possi- 
ble interpretation for the discrepancy between PS and VS performance that the 
potential for learning continues at a more substantial level outside the school 
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situation (i.e., as indicated by the PIQ). The question remains then, as to 
whether with proper home and school education this potential could be 
reflected in higher VS performance or even in a change in the differential of the 
VS to PS positions in level, for both the experimental and control group 
children. Additionally, Vernon's suggestion that IQ predicts educability in- 
dicates that a higher learning potential exists even for the control group 
children. 

One additional speculation rests on what might be a nonapparent benefit 
that accrues to the IQ scale performance of urban children as compared with 
those children in rural settings. It might well be expected that comparable chil- 
dren under similar treatment conditions but in a different setting, rural versus 
urban, might show not only lower IQ scale performance but also PIQ lowered 
again by the less complex experiential factors in a rural setting that might 
otherwise contribute to the extra-school performance learning that sustains (or 
lifts) the IQ of low SES urban children (Lehmann, 1959). In most research on 
the efficacy of compensatory education for disadvantaged black and white 
children, insufficient attention is given to the sociocultural implications of dif- 
ferences between rural and urban settings for intellectual development —yet 
this differential has been fairly well documented (Heber, Dever, & Conry, 
1968). 

Therefore, one interpretation might regard the higher performance on the 
PS relative to the VS as an indication of extra-school (or environmental) learn- 
ing, while the lower VS performance may result from two factors. One factor 
we believe is inadequate attention to language skill development in the 
schools, which in turn combines with the breakdown of sophisticated language 
skills because of the influence of peers on street language development (Labov, 
1967). In other words, not only does the educational program of the public 
schools work inridequately on language skill development (include reading 
hrre), but that probh?m is exacerbated by the influence of peers. The effect of 
this latter factor might be reflected, albeit in quite an opposite way perhaps, in 
the elevated performance on the PS. But it is certain, elaborate inferpretional 
commentary aside, that the fairly sophisticated language development at- 
tained by the experimental group, partly reflected in the strength of the VIQ 
prior to school and partly by the level of reading upon entering school, is not 
being maintained (supported) as the children move through their postinterven- 
tion public schooling. 

The comparatively low FS IQ performance of the controls is reflected by 
their VS IQ, but not by the higher PS IQ. The VS and FS IQ scores may not 
reflect the individual child's ability but rather the inadequacy of the school and 
home environments in fostering the appropriate verbally based skills needed to 
perform successully. In this light, the control children's higher PS IQ perform- 
ance (higher than FS) might well indicate potential that is being interfered with 
by the lack of appropriate language and verbal skills, the critical tools with 
which to work in the world of school. 
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Indeed, as we have suggested before, the lower performance of the control 
children that contributed to the discrepancy in Stanford-Binet assessments be- 
tween the experimental and control groups should not be taken simply as an ir- 
reversibly deteriorated performance, but rather as an index of significant de- 
lay; that is, there remains a potential for responsiveness and a potential to 
learn and perform successfully under the proper educational and environmen- 
tal conditions. In the preschool period, ti;e experimental children's language 
performance was extremely strong and VS performance was higher then PS 
performance and also a good reflection of the overall IQ, As the influence of 
the strong verbal environment of the preschool gave way to the influences of 
the environment, namely peers, the experimental ^.hildren's pattern of per- 
formance seemed more similar to the control children's, Note that preschool 
(72 months) and third grade (108 months) PS IQs were quite comparable 
(107.44 vs. 106.47), whereas the VIQs at these same ages showed a difference 
of over 10 points (109.06 vs. 98.82). In other words, it could be argued that de- 
clining IQ is most directly the result of a deterioration in language skill devel- 
opment, a responsibility of both school and home that neither adequately 
assumes, 

In Figure 8-3, we have presented the data in bar graph form to show the pro- 
portion of the group for whom VS performance was superior to PS perform- 
ance, as well as the proportions of VIQ = PIQ and PIQ > VIQ, Actually, both 
groups in this comparison were quite comparable, with the experimental 
group showing a slight strength in the proportion of VIQ > PIQ, but one that 
is also achieved by the control group after their kindergarten experience. This 
increased superiority within group was maintained for the control children, 
but decreased for the experimental children as both groups moved through 
first grade. From first grade through fourth grade, the shift continued to a 
greater proportion of PIQ > VIQ performers, although at a slower rate for the 
experimental group. It is actually a most provocative observation that, 
although there is a difference in IQ levels (nearly 20 points), the pattern of per- 
formance within groups with respect to PS and VS performance is parallel. 

The comparability of performance levels for the low risk contrast and ex- 
perimental groups provided support for the efficacy of an early intervention 
strategy to prevent mild or cultural-familial retardation in at risk families, The 
experimental children, although they were the offspring of low IQ inner city 
dwelling mothers, were functioning within the normal range of intellectual 
functioning. Their performance was comparable to that of the low risk con- 
trast children born into farriilies with high (>100) levels of maternal IQ, and 
the performance of both of these groups was significantly superor to that of 
the control group, who received no treatment. The control group was func- 
tioning nearly 20 points below normal and had a 60% rate of below 85 IQ 
scores. 

These data on the differential in performance over time between groups 
indicate that it is possible to reduce the effects of environmental factors 



EXPERIMENTAL 

N-17 N«17 N»16 N = 17 N = 17 N =17 Na17 




iiiilJ 



) 48 fO 72 84 96 1GB 



120 



90 
80 H 
70 



gv>p gv = p □p>v 

CONTROL 

Nsia NalO N = 15 N«17 NalS U^n N = 17 



I- 60- 

lii.llUlllli 

(Inmoft.) 4s so 72 S4 96 108 



120 



ERIC 



Figure 8-3. Percentage of Children DemonstraMng Either Verbal or Performance Dominance on 
Wechsler IQ Tests for the Experimental and Control Groups Across Age 

contributing to high levels of risk by mitigating negative environmental ex- 
periences, The level of performance for the experimental children is im- 
pressive, although the decline in IQ scores over the 48 through 84 month 
period should be further investigated, We have asked whether the consistent 
performance of the low risk contrast group is a more realistic reflection of the 
experimental group's performance than is their own early performance (48 
through 72 months). If this is true, it suggests that their early performance 
levels were elevated by the intensity of training in the preschool program, and 
that this elevated performance diminished when the children entered the less 
intense school setting. In addition to possible effects of quite different en- 
vironments and experiences, the discrepancy between preschool and school 
performance for the experimental children also indicates the sensitivity of 
measures of IQ and the plasticity of behavior requisite for IQ performance 
within a relatively short period. These factors require further investigation and 
are significant for planning future intervention. 

General IQ (GIQ) 

In their 1973 monograph, McCall, Appelbaum, and Hogarty pointed out 
the importance of distinguishing between a subject's average IQ over several 
assessments and the single IQ assessment. The importance lies in the difference 
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between this general IQ as a best estinr\ate of IQ perfornr\ance and the single 
point estimate, which may often merely be an inflection in a sequence of 
assessments that rnay or may not reflect general intellectual performance. In 
the case of an inflection that is a rather extreme estimate of IQ, this fact might 
be revealed only by examining the IQ patterning in the sequence of 
assessments. For the intellectual development of a single individual and even 
for a group pattern of IQ development, there are somewhat strong inflections 
that may not be fairly reflected in single point estimates. 

We have examined the relationship of the General IQ (GIQ) to the single es- 
timate for both grorns and in a later section have detailed individual perform- 
ance so that differences in individual IQ performance profiles can be seen, 
There are several points of inflection in the Wechsler performance illustrated 
in Figure 8-1. 

1. For the experimental group there are the following: 

a. A high point at the 48-month mark, where the WPPSI was first ad- 
ministered. 

b. The change befween the 72 -month and 84-month marks where the 
WPPSI gave way to the WISC. 

c. The 84-month mark, which suggests a leveling off point. 

2, For the control group there are the following: 

a. The gain in IQ through kindergarten, from 60 to 72 months. 

b. The loss through first grade as the WPPSI at 72 months gave way 
to the Wise at 84 months. 

c. The gradual recovery of that loss from 84 months through 120 
months, 

In Table 8-5 we have presented the means for both IQ estimates: the single 
point 72-month and 120-month IQs and the preschool and school GIQs. 



Table 8-5 Comparison of Preschool (WPPSI) and School (WISC) 
Period Wechsler Point IQ Measures and General IQ Measures for 
Experimental and Control Groups 



Age 
Period 




Exporimontctl 








Control 




Mem SD 
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SD 
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Proschool 
















72-nH) IQ 


109.00 6.37 


(Pp. 00-122.00) 


16 


87.bO 


9.88 


(64.00-109.00) 


15 


WPPSI GIQ 


111.28 6.26 


(lU0.OO-122.b7) 


17 


84.82 


10.37 


(65.00-110.33) 


18 


Scfwol 
















120 mo IQ 


104.18 11.5.^ 


(93.00 138.00) 


J7 


86.29 


10.12 


(72.00-106.00) 


17 


Wise GIQ 


103.18 9.88 


(91.75-131.00) 


17 


82.77 


8.73 


(69.25-102.25) 


18 



Note.CAQ means are based on GIQs cakulatt'd for each child using only actual scores. No 
substituted data were used in these calculations. 
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In Table 8-6 the correlation matrix is presented for the preschool IQ at 72 
months and the school IQ at 120 months in comparison with the GIQs for the 
preschool period (WPPSI) and the school period (WISC), These data reveal 
first that the preschool GIQ and the school GIQ are significantly {p < .05) cor- 
related to their respective single point assessments at 72 and 120 months fo* 
both the experimental and control groups. Furthermore, the GIQ tends to re- 
late more strongly to either the 72- or 120-month single estimates than t^^y do 
to each other. The preschool GIQ is a better predictor of IQ at 120 n)onths 
than is the 72 month IQ, for both groups. For the experimental group these 
correlations are all significant, while for the contp I group, all arc significant 
with the exception of the 72-month preschool IQ performance's relationship to 
either 120-month IQ or the school GIQ. For both groups the preschool and 
school GIQs are significantly (p < .05) related (r^: = .70 and Tc = .62). The 
higher GIQ correlations reflect the reduced variability found in related single 
assessments and support the argument that a single age point IQ estimate can 
be an inflection that is not a good estimate of present or future intellectual de- 
velopment. 

We examined the top and lower half of each group to consider the indepen- 
dence of profile variability from IQ level. On an individual basis not all chil- 
dren showed sizable inflections across time and some iii fact remained stable 
throughout, even across, the WPPSI-WISC transition. For the experimental 

Table 8-6 Correlations between Preschool and School Wechsler Point 
IQ Measures and General IQ Measures for Experimental 
and Control Croups 



Preschocl Period iWPPSl) 



School Period (WISO 



72-Mot\th IQ 



WPPSI GIQ 



120-Mouth IQ 



Wise GIQ 



72-Montli IQ 

Kxporinicnttil 
Control 



VVIM\S1 GIQ 

I- xpori mental 
Control 



,70* 
«0* 



120-M'iMlh IQ 

Lxprrinitntdl 
Control 



40 



,47* 



Wise c;ig 

Experimental 
Control 



,5^ 
.^5 



70* 
t^2* 



.87* 



*/; < .05 
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group the higher performances (median rank and above) were 9.9 points 
higher (115.94 vn. 106.04) and lost only 7 points across time as compared with 
a 9.35 point loss for the lower ranked IQ children. The rank order correlation 
for both the experimental and control groups between preschool and school 
were significant {p < .01) rs = .72 and .67 (respectively), indicating again that 
there was not much n.ovement within group between ages. 

The control group, however, showed a different rate of change. The lower 
rank GIQs averaged 77.76 and decreased to 76.34 on the school GIQ, while 
the upper rank IQs averaged 91 .89 and declined about 3 points across time (to 
89.19). Therefore, while the upper rank IQs increased their difference over the 
lower rank IQs in the experimental group (9.90 points to 12.25 points), the up- 
pp»* and lower ranks' difference in the control group decreased {irom 14.13 to 
12.85) because of the loss of the upper rank children in IQ level. Although the 
loss by the upper ranks between groups was comparable, the range of scores 
was quite different. For the experimental group the range is 111.67-122.67 (x 
= 115.94) and for the upper control group rank it is 83.33-110.33 (x =91 .89), 
which do not overlap. The lower rank experimental IQ ranged from 
100.00-110.67, closer to the control group high rank but still very different be- 
cause, for instance, only one child's preschool GIQ was over 100 in the control 
higher rank IQs, while all of the experimental preschool GIQs in the lower 
rank are over 100, 

We made these same comparisons for the low risk contrast group using only 
the children who were tested at 120 months. This analysis gave us an addi- 
tional estimate of the representativeness of the u - 6 sample to the m = 8 sam- 
ple, which included two higher scoring subjects, and a check on the appropri- 
ateness of using extrapolation procedures to gain point estimates of IQ where a 
test was missing. The correlation matrices for the comparisons are presented in 
Tables 8-7 and 8-8. 

In the matrix for m = 6, the correlation coefficients are somewhat lower 
than in the n = 8 matrix, although the ordinal relationship of the coefficients is 
essentially the same. The mean performance levels are also somewhat reduced 
here, but again they remain essentially comparable. In terms of our question 
about the reduced sample, it can be seen that the early and late CilQs are signif- 
icantly related and are better estimates c^f preschool to school performance 
levels than are the 72- to 120-month single point measures. Furthermore, the 
strength of the relationship and the ctmiparability of the means in the = 6 
and M = 8 matrices are indicative of the representativeness of the reduced sam- 
ple as an estimate of low risk contrast performance (even without the two 
higher scoring children, who were missing test data ai 1,20 months). 

One additional comparison made was a ccmsideratic^n of the relaticmship 
between GIQ measures on the earlier Stanford -Binel tests and the subsequent 
low risk ct^ntrast test perl(n*mance. In lable 8-0 we have presented the 
Slantord-Binet and Wechsler GIQ means and the correlation cuefficients from 
the comparisons. 
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Table 8-7 Correlation Coefficients for Comparisons of 72-Month and 
120-Month Single Point IQ Performance Levels to Early and Late GIQ 
Scores for the "Reduced" Low Risk Contrast Group 





72 ttios. 


120 mos. 


fi^r/.v GIQ 


Late GIQ 




(WPPSl) 


(wisa 


(WPPSn 




72 mos. 


Mean = 96.50 








(WITSI) 


5D 10.80 








120 mos. 
(WISC) 


r = .61* 


Mean = 102.33 
SD = 7.90 






Larly GIQ 
(WPPSI) 


r = .88* 


r = .65* 


Mean = 9o.90 
SD = 10.00 




Late GIQ 

(Wise) 


r = .89* 


r = .75* 


r = .82* 


Mean = 100.57 
SD = 8.50 



Note. Two subjects with missing WISC scores were eliminated making the sample sizt d = 6. 
*p < .01 



Table 8-8 Correlation Coefficients for Comparisons of 72-Month and 
120-Month Single Point IQ Performance Levels to Early and Late GIQ 
Scores for the Low Risk Contrast Group 



72 mos. 120 mos. Early GIQ Late GIQ 



(WPPSl) (WISC) (WPPSl) (Wise.) 

72 mos. Mean = 101. b3 

(WPrSI) SD = 13.53 

120 mos. Mcun = 102.33 

r = .82* 

(WISC) SD = 6.05 

I^arly GIQ Mean = 101.33 

r = .94* r .82* 

(WPPSl) SD - 12.00 

Late GIQ Mean = 104.68 

r .94* r = .90* r .90* 

(WlSa SD =11.33 



Note. Sample si/e adjusted to n ^ 8. Single WISC srores obtained tor two subjects were used to 

estimate 120-month pertonnance and Late CilQ pertormance. 
V < .01 
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Table 8-9 Comparison of Slanford-Binel, WPPSl, and WISC GIQ 
Scorts for Ihe Low Risk Contrast Group 





hiirh H'H 
1 .if 1 1 1/ •'1/ 




vVi I bi 


Wise 


Test 






GIQ 




t.'-. ..1.. c ii 

hdily h-I) 


MeJM = 1 12.38 








c;iQ 


Sf^ 18.87 










t .94* 


Mucin - 111. 05 
^7) = 10.82 






VVI'!\S1 

c;ig 


r .Po* 


r = .90* 


Sly =^ 12,00 




wise 

(iIO 


r .87* 


r 1= .04* 


r .90* 


Mucin = 104.b8 
sn = 11.33 


Note, S.imp!; si/t 
scores f(ir fti 


.uijusU I to u - 8 .1 
ch individutil. 


ind missing ddt.i substituted thniu^h i 


inlurpoltition irom 



'r < .01 



This matrix revt-als high significant correlation coefficients f(ir comparisons 
of the Stanford-Binet, WPPSI, and WISC GIQ scores. Even the early 
Stanford-Bint't GIQ shows a high significant correlation to the late WISC 
GIQ. The GIQ for low risk contrast children is a rather good estimate on both 
tests across this entire early developmental period and shows higher correla- 
tions than those revealed for either the experimental or control groups. 

In Table 8-10 we have presented the mean Stanford-Binet ;i ul Wechsler 
GIQs for all three groups for comparison. This comparison of Stanford-Binet 
and Wechsler GIQ means provides some interesting observaticms on the per- 
formance of the three unique groups across three different periods of time (24 
to 48, 48 to 72, and 84 to 120 months). The Stanford-Binet GIQ does not 
reveal any particular differences in performance change across the preschool 
perioils. The low ri.sk contrast group performance continues to be the most 
stable, losing little more than 1 IQ point, The differences in performance level 
between the groups also remains substantially the same from early to late. The 
late Stanford-Binet (^IQ, of course, .'oincides with the early V-VI'I'Sl C\Q (both 
at 48 to 72 months) and reveals about a lO-point difference between the low 
risk contrast and experimental groups, anil only abodt 7 pomts difference h am 
the control group. This lO-poinl difference for the low risk contrast anil ex- 
perimental groups between Stanlord-Binet (l.-M) and the Wl'l'Si is consistent 
with reports in the literature for disadvantaged childien at the.se IQ perfor- 
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Table 8-10 Comparison of Stanford-Binel and Wechsltr GIQ 
Performance Scores for the Experimental, Control, and low Risk 

Contrast Groups 







bfatiford-biiict 








//s/rr 






luirl}/ GIQ 


Lite 


(jIQ 


Emh/ (;/y 


Lute 


G/g 


Group 




bO 


MiHVl 


bP 




sn 


Mam 


SD 


Lxpeiimt'tiMl {u ^ 17) 


124.0 




121.4 


5.4 


111.,^ 


0.3 


103.2 


9.9 


Control in = 16) 




S.7 


Pl.t< 


i0.8 


84.8 


10.4 


82.8 


8.7 


Low Kisk C onlMsl (// S) 


1 12.4 




111.1 


lo.8 


101.:^ 


12.0 


104.7 


11.3 



mance k^v*jls. Thv control gioup pcrtormancc, although considerably lower 
overall, shows a mean level discrepancy of the same order. 

As we have previously discussed, the discrepancy between the early and 
late VVechsler GIQs was the larj^^est for the experimental group, but this 
discrepancy reflected the change in treatment, that is, the removal of the 
preschool program between the early and late GIQ periods. The GIQ change 
ior the low risk contrast and control groups was on the same order (+3 4 and 
— 2/1, respectively), although in different directions. We noted earlier that 
after a slight decline, the control children seemed to be gaining support from 
their school experience and as indicated here were generally maintaining their 
performance level, although it was low. However, when comparisons of low 
risk contrast and control children were made, the low risk contrast group 
seemed to be more stable in its later performance as ecmpared with its earlier 
levels, while the control group's performance declined slightly. 

The comparability of late Wechsler CilQ performances the experimental 
and low risk contrast groups perhaps has implications for overall experimental 
group performance. 1 he earlier experimental group performance was quite 
high in comparison to both the low risk contrast and the control group, but 
this level was not an objective of tn^itment, considering that the hypothesis 
entertained normal intellectual growth, The implication that normal intellec- 
tual growth was achieved but masked by llie exaggerated perft)rmance on the 
IQ test during the preschool training period was suggested by the comparabili- 
ty of the low risk contrast and experimental groups' late Wechsler GIQ perfor- 
mance levels. 

In summary, the correlation matrix indicates that th»^ untreated low risk 
contrast and control groups show more consistent, more highly correlated in- 
tellectual perfornicmce across th 'se various age periods, while the treated ex- 
perimental group shows less consistent, less highly correlated performance as 
they move out of the treatment phasi* into schools. Ht)wever, this eventually 
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translates into a school performance level that stabilizes and becomes com- 
parable to the untreated low risk contrast children even while they remain 
superior to the control ^roup. 

Control Children and the Preschool Experience 

With the advent of major social welfare programs in the 1960s, including, 
but not only, Head Start, many daycare and preschool program.s became 
available to the disadvantaged. A number of control children attended one or 
another of these programs, an experience that we did nothing to influence nor, 
by the same token, were we able fully to monitor. We therefore knev/ only by 
the mothers' reports whether their children were in such programs and other- 
wise received no further information about the programs or how much time 
was spent in them. Seven of the 18 children in the control target group at- 
tended one of these programs for about 1 year in the year prior to kindergar- 
ten. The Stanford-Binet mean GIQ of the attending group wa-. 91.7 (SD = 
13.8), compared with a mean GIQ of 91.4 [SD = 9.1) for the 11 children who 
di*d nut attend any such program. Their school GIQ (mean WISC) was 81.9 
(SO = 10.7), compared with a mean GIQ of 83.3 (SD = 7.8). Such programs 
d * not seem to have made a difference in the intellectual development of those 
seven children who received some preschool experience, based on comparison 
with the rest of the group. 

Inter- and Intraindividual IQ Performance Variation 

IQ CHANGE BY GROUP 

In examining individual intellectual performance there are several chara 
terisl:ics, including present level of perlormance, general level (average acro:;s 
ap \ and the pattern of development. McCall el al. (1973) reported an average 
change for middle class children of 28.5 points between V i and 17 years of 
age; more than 14% show a 40 or more pomt shift, rurtherniorc, they con- 
cluded that the outside environment is as potent an influence for changing IQ 
as is the tamilv environment. Certainly no less shmild be true, and probably 
more so, lor low SliS children from families of low IQ mothers. Because we 
have noted significant individual variation within grouf^s as well as betwx'en 
groups, we WHM'e especi.dly concerned with examining inter- and intrci- 
individual variations in IQ performance as well as the present performance 
levels. 

As previously discussed, the coriv. aion of WPPSI f\S perform. ince between 
48 and 72 iiionths for the experinu»ntal anil control groups was ,t>0 cind .70, re- 
spectively (significant al p < .05), .md the 48- to I20~month WrPSI u> WISC 
correlation was .59 and .45, respectively, for both groups (significant at v < 
.05). However, the correlation coefficient was imlependent of the means of the 
c''stributions an«:l therefore ilid nol reveal the nature or extent of the individual 
variation across time. The general WPPSMVISC VS performance of the groups 
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can be best described as a significant linear trend (;:; = .000). The quadratic 
trend was influenced greatly by across time changes in WPPSI FS performance 
for the experimental children. The linear but not the quadratic trend to experi- 
mental and control regression curves was significantly different, but again 
mainly because of the preschool performance change of the experimental 
group. Certainly, not all of the children showed performances similar to the 
decrease (or negative slope) in the experimental groups WPPSI FS perform- 
ance over time. In fact, some of the children remained very stable and others 
performance increased over time. Of course, for all of the children there were 
the effects of school entrance to consider as an influence on their performance 
as well as, in a few cases, abrupt or traumatic events because of some signifi- 
cant change in home life. Otherwise the direction of FS IQ change in portions 
of the experimental and control groups was comparable from 60 to 72 months 
(over 40% increase) and from 72 to 84 months (over 20% increase); however, 
81 % of the control children (compared with 47% of the experimental children) 
showed an increase between first and fourth grades. 

As we noted previously, once school began, both groups showed, general- 
ly, PIC superior to the VIQ, The discrepancy between the PIQ and VIQ was 
for a majority ot the children rather small (see bar ^raph. Figure 8-3), but in 
some instances it was very large. Where the discrepancy was very large (20 or 
more points), it was for those children who were the highest scorers in their 
groups. Furthermore, for these four children (all boys) there was a similar pat- 
tern once they entered school - their IQ performance increased. In one case, a 
strong IQ performer in the control group was lost to us for a time and so the 
pattern of performance was not as clear, although it seemed that PIQ > VIQ 
and there was an improvement in his performance once scKool began. For our 
part, we found no obvious explanation other than that the more intellectually 
competent disadvantaged children did manage to find advantage in their early 
school experience that was evidently not found by the other lower performers 
in their respective groups to a similar extent. However, it is important to note 
again in this regard that school iieemed to have effectively discontinued the de- 
cline in IQ performance for the control group and had a similarly positive in- 
fluence on the experimental group. 

IQ CHANGi: BY SIX 

There was for both groups an even, or nearly so, distribution of boys and 
girls at this time: The experimental group included nine boys and eight girls 
and the control group had nine boys and nine girls. 

Males have been reported ro be more likely than females to show an in- 
creased IQ (e.g., Bayley, 1968) and. for poor black children (Roberts, Crump, 
Dickerson, & Horton, 1965), boys were less likely to show the general group 
decline llian were girls. For tl^* experimental group the girls lost an average of 
10 points from the end of preschool (72 months) to the end of fourth grade (120 
months), whereas the experimental boys averaged only a 1 -point loss across 
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the same time (see Table 8-11). For both girls and boys the bulk of the loss oc- 
curred between 72 and 84 months, 8.2 and 5, respectively. Therefore, allowing 
that the 72 to 84 month josses were somewhat comparable, these data show 
that the boys not only are less likely to show the general group decline but, in 
fact, gained an average of 4 points in school (84 to 120 months), while the girls 
lost an average of 1.8 points. For the control group across the same time peri- 
od, 72 to 100 months, the boys gained 1.2 points while the girls lost 1.1 points. 
The boys gained loss (3.1 points) than the girls (5.8 points) between 84 and 120 
months, but the bulk of the difference was attributable to the greater loss in IQ 
performance for the girls (6.9 points) between 72 and 84 months than for the 
boys (-1.9 points). The control group data might be better estimated as a 
change from 60 months, not 72 months, when they began public school. After 
1 year of kindergarten, the girls in the control group showed an average 8.6 
gain, compared with no (0) average change for the boys. However, for the 
control girls most of this gain was lost in first grade (-6.9 points). 

In summary, it seems that for both groups the school experience was simi- 
lar: The hoya showed less decline as they proceeded through school and in fact 
incr.ased once into school. The school experience did seem initially to favor 
the • ontrol girls, but this advantage dissipated in first grade and was recouped 
f .ily somewhat as the girls proceeded through the early grades. 

Relationship of Experimental and Control Children and Maternal IQ 

The original criteria for a family's selection included a maternal IQ of less 
than 75 on the WAIS, after the initial screening variable of 6 or below on the 
verbal subtest. We have examined the relationship of these ma - rrial entry 
scores with the children's general preschool and school IQ levels. There are 
several problems inherent in comparisons of this kind, including the correla- 
tion of i/oung children's IQs with adult parents' IQs, the changing nature of the 

Table 8-11 Mean Change in FSS Wechsler IQ Performance by Sex for 
Both Experimental and Control Children from Preschool Through 

Fourth Grade 



Agi' (Months) 



^roup „ (,0-72 72-84 



84-120 72-120 



Experimentdl 
Buys 9 _] 0 



-5.0 +4.0 -1.0 



» 0,0 -8.2 -1,8 -10,0 

Control 

'^,">"* ^ 0.0 -1.9 +3.1 +1.2 

t^'-rls 9 +8.6 -6.9 +5.8 -1.1 
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environment (for both groups) ot low SES black children and its effects on IQ 
stability, and of course the restrictive criterion of <75 IQ for the population 
sample. 

Comparisons of mother-child IQ were made using the child's general levc' 
IQ l^or preschool and for school. In other wordr?, we compared the average 
preschool IQ (48, 60, and 72 months) and also the avv^age school IQ (84, 96, 
108 and 120 months). The general preschool IQ level was the average of 
WPPSI scores and the school general IQ level was the average of WISC scores. 

We determined the relationship of the maternal IQ (MIQ) to the child's IQ 
for both the initial MIQ and the follow-up MIQ nearly 8 years later. We com- 
pared MIQ with the child's g^enera! IQ (GIQ) as we considered that a more 
reliable estimate of IQ performance than the single 72-month or follow-up 
120-month IQ measure. In Table 8-12 we have presented the correlation of 
MIQ wi^h both thp single preschool (72 months) and fourth grade (120 
months) GIQ as well as the general preschool and general school GIQ. 



Table B-12 Relationship of Children's Preschool and School Wechsler 
Age Point IQ Measures and General IQ Measures to Mothers' IQ on 
Early and Late Tests 









M/Q lixtv 




i'xfH'rittictitijl 


Control 


Expvrmvntal Control 


Prt'st honl Pit i oil 










- .20 


.25 


-.30 .30 


VVPPSl GIQ 


.10 


.21 


-.19 .20 


School PiTi(Hl 








120-MoiUh ig 


.X\ 


S.\ 


.38 29 


Wise C,1Q 


.20 


.13 


.24 .12 



Note: Missing il.il. I .it 72 .inil 120 nn^ntiis lor ( hiklrrn wimv substitiiUnl throii^'.h interpolation trom 
scoro^ .u hicvi'i! <)t otfuM- li'stinj; !!ionths. Onr cx[)t'rimi'nltil niothur's Lite test score was 
substituted usin^', the ^roup mean. 



In Tdble 8-12 the correlations jrc low antl nonsignificant, although a rh<inge 
in relationships is evident from preschool to school testing. During the 
preschool period e.xperiniental children who scored relatively liigh within their 
grtvip had mothers who scored relatively low within their group, resulting in 
negative correlations iov the 72-month point measure of IQ ami »;he WPPSI 
C\Q for comparisons with both early and late nuMSures of MIQ. However, 
during the school period the relative position oi these ch.Mdren within their 
group was positively correlated, although nonsignificantly. with the relative 
position of their mothers within their grcuip. On the other hand, the relative 
position \)\ control children within their grou[) was positively correlated, 
although nopsignificanlly, at both the jueschool and sc1uh)1 testings with both 
the early and lale me«jsures ol MIQ 
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At this point no conclusive explanation can be made of the change in rela- 
tionship between the relative positions of the experimental children and their 
mothers from the preschool to the school period. It is however, possible to 
speculate thai children cominj^ from homes where the MIQ level was the 
lowest benefited the most from the enriched intervention environment, but 
upon entering the less stimulating school program, their enhanced perform- 
ance stabilized without compensatory extrami'» \l support. It should be noted 
that the relationships between children's relative positions and mothers' rela- 
live positions within their groups were comparable for the experimental and 
control groups for the school period. 

We extended our earlier analysis of the upper and lower half of each group 
defined by children's GIQ levels by comparing the average MIQ level for high 
and low groups (see Table 8-13). No differences are apparent between the 
average MIQ levels for the upper and lower halves of the groups defined by 
children's GIQ levels. 



Table 8-13 Comparison of Average Maternal IQ Levels (Early and 
Late) for Hi^h and Low Scoring Children Within the Experimental and 

Control Groups 





fLxpciitncHtul 


Cimtrol 


Test 




MlQ'lMto 




MQ-Late 


WPI'SI 










High 




71.40 




71. b7 




ti7.?.5 


74.00 


7?>M 


79.03 


Wise 










High 


70.4-1 


74.07 


titi.22 


72. 1^0 


Low 


65.50 


71.00 


65.07 





We al.so compared the MIQ perlormance obtained from the initial WAIS 
test for the mothers in the low risk contract group to their children's dlQ per- 
tormance on the StanlcMd-liinel and Wechsler scries (WIM\SI and WlSC) The 
MIQ s( c)res in this ilisciission include only seven mothers for whom we have 
IQ lest pert(Minanc:e scoivs lor [hv\r children. Thv two others include one 
mother who was lost hclore testing be^^an and a second mother who was lost 
betore the end of the Gesell testing; period. The mccm MIQ ot these seven 
mothers was Ml. 6 (SD - 3.8; ran^e: 100-118). Table 8-14 presents the corre^ 
lation coefficients for the MIQ comparisons ot these seven mothers to their 
eighl children across what are essentially three developmental periods (24 
morlhs to 48 monihs, 48 months to 72 months, and 72 months to 120 months, 
with the late Stanford Binet CIQ period overlapping the early Wechsler 
WPPSl CIQ period). The correlation coetticients are low and not significant 
across all periods. 
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Table 8-14 Correlation Coefficients of Maternal IQ Comparisons to 
Their Child's GIQ on Early and Late Stanford-Binet and Wechsler Tests 
for the Low Risk Contrast Group 



Maternal !Q 



Early 



S'B GIQ 



Late 



WPPSl 
GIQ 



Wechsler 
GIQ 



Mean « 111.6 
SO « 3.8 
Range - (106-118) 
n « 7 



-.15 



-.01 



.20 



Two characteristics of these data are worth noHng. First, there is at least a 
trend toward a positive and perhaps stronger relationship in IQ performance 
across time between mother and child and, second, the middle developmental 
period performance assessments on the Stanford-Binet and WPPSI relate poor- 
ly but equally well to the MIQ. 

We retested low risk contrast mothers nearly 8 years later. Two mothers not 
retested included one mother who moved out of state and a second who re- 
fused to continue with the assessment program after her child had finished first 
grade. 

The data showed no significant correlations, although they were stronger 
than for the larger sample, which included two high scoring children who 
scored much higher in fact than their MIQ. The data revealed no consistent 
pattern between either the mothers' pre- or post-IQ and this <^roup of children's 
GIQ p^Tformance levels across the three developmental pt nods. The low risk 
contra A group mother-child IQ comparisons were on the same order of rela- 
tionship during this early stage of life as were the IQ performance comparisons 
for the experimental and control groups, except for a stronger relationship on 
the Wechsler GIQs. 

The conclusion remains that for low risk contrast children early IQ perfor- 
mance is, according to these data, a better predictor of later developmental 
perl >rn. ince on IQ tests than is their mothers IQ. In comparison with the ex- 
perimental and control groups, the direction and order of these relationships 
were the same. GIQ measures of IQ performance related at least as well or bet- 
ter than sinj^le point estimates to each other for all children between different 
development periods, and better, although weakly, to MIQ. For all of the 
children (experimental, control, and low risk contrast), their own early IQ per- 
formances on the Stanlord-Binet and Wechsler tests were f'etter predictors of 
performance in subsequent development periods than werj their mothers IQ 
performances. This was perhaps an indication of the intrusive effects of these 
children's unusual environment on their intellectual development. 

These data are quite interesting in that they do not support the contention 
by Erienmeyer-Kimling and larvik (1963) that one should expect an IQ correla- 
tion between mother and child of about .50. For several comparisons of mater- 
nal and child performance they are close, but in genenil the correlations are 
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much lower than .50. For the experimental children the treatment program has 
changed the order of their IQ test performance, and even the direction with 
respect to the MIQ, but the untreated control group correlations are similarly 
low. Perhaps for these mothers there is a problem in effecting a good test per- 
formance because of their southern rural experience and the cultural problems 
inherent in performing on these kinds of tests. Perhaps this factor is also 
related to the change in performance levels seen for all children during these 
periods of time. In any event, we can only speculate when accounting for the 
discrepancy these data show in the mother-child IQ comparisons. The perfor- 
mance of the low risk contrast mothers, considering their different school ex- 
perience, is somewhat stronger, certainly comes closer to the .50 estimate, and 
offers some support for this interpretation. Obviously, a more conclusive basis 
for such inferences must wait upon the adult performance comparisons of 
these children to their mothers. 



DISCUSSION 

For both groups, IQ performance is relatively stable with even a slight in- 
crease in IQ as they move through school. The GIQ seems to be a better 
estimate for prediction of the GIQ at 120 months than is the actual perfor- 
mance at that time. However, this might be expected to change as the children 
continue to develop. 

For the most part stability of the IQ across time has been a consistent 
assumption implicit in the use of IQ tests not only to predict for future educa- 
tional placement of individuals, but also as a basis for the development of 
most preventive early intervention procedures. For example, because it is 
assumed that earlv and late IQs are highly recited, it is further assumed that in- 
creased early IQ performance will be sustained subsequent lo treatment. 
Howe\ , , most research of this type has ignored or overlooked substantial in- 
dividual differences, which include significant changes in the IQ distribution 
through the major developmental periods (e.g., Goulet, 1973; Johannesson, 
1974; McCall et al., 1973). 

For the moment, let us examine briefly the Berkeley Growth Study to con- 
sider the implications, longitudinally, of its IQ data for the subjects in our 
sample. The Berkeley Growth Study (Hunt ^ Eichorn, 1972; Jones & Bayley, 
1941; Jones et al., 1971 ) is one of the most systematic longitudinal studies deal- 
ing with general intellectual growth. A sample of ni.rmal children from white, 
English speaking, and above average SES families was selected. The children 
were given repeated testings from 1928, when the study began, which were 
continued through childhood. The test-rctest correl.itions of tests (Wechsler) 
administered at different ages and compared with IQ pert* mance at 17 or 18 
months improved with age after 18 months, but it was not until the 5 to 7 age 
period that a relativt-ly high degree of predictability was obtained. The mean 
IQ for several administrations beliveen 5 and 7, that is, tests administered at 
the very beginning of the formal .school experience, better predicted IQ per- 
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formance at the end of high school. But as Brody and 'Vody (1976) pointed 
out, the sample from the Berkeley study was limited in generalizability because 
it was a biased sample. However, it is perhaps in its bias that its implications 
are most instructive. 

One could conclude from the results of the Berkeley study that a consistent- 
ly positive environment fosters intellectual growth and provides for higher 
early to late correlation. Because the seriously disadvantaged black child with 
a low IQ mother does not have a positively fostering environment from early 
school through adolescence, both in terms vi the home and the school, it is 
most difficult to use the preschool intellectual performance of advantaged 
white children as an appropriate and/or adequate basis for predicting either 
school or adult IQ levels for these black children. At least in part because of 
the continuation of an impoverished home environment and the lack of extra- 
familial compensatory educational and rehabilitation programming and an ed- 
ucational system that could more adequately serve their educational needs, the 
nonwhite and/or seriously disadvantaged child is continuously threatened 
with significant negative influences on his/her intellectual performance 
through to maturity. 

Intellectual growth is not constant throughout the growth period. Rather, it 
is more reasonable to assume that the structure of intellectual abilities both de- 
termines and is det< rmined by learning. Therefore, when intellectual perform- 
ance is measured unHc r optimal, or at least traditional circumstances, then the 
expectation for highly correlated adult perlormance must assume the existence 
of such optimal conditions throughout the growth period. In other words, 
what one lean; > is detenained not only by what is made available to learn and 
what has been learned but also by how one learns. And how one learns is a 
mix of abilities, learned strategies, and motivation. Because it must be as- 
sumed that tliis situation is less than optimal for the s(Miously disadvantaged, 
the probability of successful academic performance by such a child is accord- 
ingly reduced. 



Analysis of the Children's Performance in 

School 



As all of the experimcnlal and control children entered the first grade in the 
Milwaukee Public Schools, the preschool program closed. Follow-up evalua- 
tions of the target children were begun, mainly for the purpose of monitoring 
the target children's intellectual performance, but included observations of 
their academic achievement as well as their general school adjustment. Cou- 
pled with these data on the children, additional information was collected on 
the type of school programs available to the children, as well as school district 
modifications such as busing and expansion of special education services. The 
target children entered school as many significant chjnges were taking place 
educationally on national, state, and local levels. 

Our analysis of the children's performance focused on the elementary 
grades, the time during which thoy must acquire the basic knowledge needed 
to be successful in school and ultimately to function as adults in our society. 
Reading literacy levels, for example, are expected to be acquired by the s'xth 
grade. And, in perhaps an equally critical developmental domain, 10-year-old 
children are expected tu have made substantial progress in developing the 
social competency necessary for dealing with their world. The child's school 
achievement level can also be used (e.g.. Bock, Stcbbins, & Proper, 1977) as a 
means of estimating any residual benefits from early intervention efforts, other 
poss h' influences on development notwithstanding. 

Till ; isk of follow-up evaluation was quite difficult. Some of the difficulty 
we anticipated because of the problems we experienced al the beginning of the 
program in maintaining family contacts. We were fortunate that our attrition 
rate over 10 years of the study had been less than 20% of our target families. 
After several experience;, wth losing contact with families, we learned to 
develop more intimate knowledge of the target families' friends and relatives in 
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order to help maintain contacts. These tracking procedures were especially im- 
portant in our attempts to follow the control families, because contact here 
had been less frequent than with the experimental children and parents. When 
regular programming ended at the time of school entrance, our follow-up 
evaluations were again subject to many of the logistical problems (e.g., attri- 
tion because of family mobility or temporary absence because of illness) with 
which longitudinal research in general is fraught. 

As the children moved through the elementary grades, we used the records 
of the Milwaukee Public Schools as a source of help in finding "lost" families. 
We used the Freedom of Information Act ruling, which on the basis of signed, 
parental release forms granted us access to cumulative school records. Records 
were sometimes incomplete because report cards, standardized test results, 
and special class placements had been either lost or misfiled because of 
transfers between schools. Some children changed schools several times during 
the elementary grades and they were less likely to have full and accurate 
school records. The Milwaukee Public School System has made considerable 
effort, based on our observations, to collect and organize information on its 
students. 

SCHOOL PLACEMENTS 

In the Milwaukee Public School System, kindergarten is a half-day optional 
program. When children in the ' xperimental group became old enough to 
enter kindergarten, we discussed with each family the option of attending 
public kindergarten or continuing the children's pre.school program. The 
parents agreed, considering the chikiren's exceptional progress, that it was im- 
portant to consolidate ^,ains by maintaining the educational program, especial- 
ly the reading program Thus, the children in the experimental group remained 
in the educational progi ^ until they were ready to enter first grade, while the 
control children entered Kindergarten as they came of age. With respect to the 
control group families, no influence or attempt to influence any portion of the 
lives of the control children was made, especially regarding school-type place- 
ment. For example, by the mothers' report, seven control children attended 
some kind of preschool before they entered kindergarten. All of the control 
children entered public school at the appropriate age. 

Upon first gradt entrance, all of the experimental children were able to read 
at a readiness level or better. We were concerned that this intitial and most im- 
portant of academic skills have a fair chance to grow. In order to accomplish 
this we decided to avoid the obviously poor schools that predominated in the 
children's neighborhoods. We therefore examined published fourth grade 
achievement performance (or each school in order to choose tl\e schools 
closest lo the children's neighborhoods that reported performance levels com- 
parable lo the city wide median. 
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The Milwaukee Public School System's open door registration policy per- 
mitted children to attend any school within the city limits so long as space was 
available and transportation could be provided. Considering the tested 
achievsinent and IQ levels of the experimental youngsters, it was considered 
important that these children attend schools that had mean achievement score 
distributions for the fourth grade that were not considerably below the na- 
tional and citywide averages. 

Within the city of Milwaukee, for the 1970-71 school year, there were 118 
elementary schools, which varied in the average academic performance levels 
their pupils achieved each year. Table 9-1 compares nationwide and citywide 
fourth grade achievement averages on the Iowa Tests of Basic Skills with the 
average performance of fourth grade students from two subsets of city 
schools, namely, the seven local neighborhood schools that the experimental 
children entering first grade should have attended and the two selected nearby 
schools that the first group of children did enter. By comparison it becomes ap- 
parent thai there is a considerable discrepancy among the nationwide, city- 
wide, and seven local school averages. The distribution of performance cate- 
gories indicates that performance declines as we move from the national dis- 
tribution to the city distribution to the neighborhood schools distribution. The 
percentage of children whose composite Iowa achievement scores are below 
average rises from 23% (nationwide) to 40% (citywide) to 64% (the seven 
neighborhood inner city schools). 

Table 9-1 Profiles of the Nationwide and Citywide Averages As Well 
As the Performance Within Seven Local Neighborhood Schools and 
Two Selected Nearby Schools for Fourth Grade Students on the 
Iowa Test of Basic Skills" 



Reading Math Composite 

Profiles AV AV 



Nationwide 54 



54 54 



+ 23 -23 +23 -23 +23 -23 

Ci'ywide 53 50 

+ 9 -38 +16 -34 +12 -40 



7 Neighborhood schools' 43 



42 33 



+ 2 -55 +5 -53 +3 -64 



2 Nearby sthools' 51 



56 55 



+ 12 -37 +18 -26 +12 -33 



"Relerente: M waukw I'ublic Heliodls (1972). 



'The seven local ,R'i>?hborhood schimlr, refer to the seven elementary schools that the initial group 
of nine experimental children were originally sth'jduled to attend during first grade 
'The two selected nearby schools refer to the two elementary schools that the inil.al group of nine 
exrerimental children actually did attend during first grade. 
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Because it was not possible to control for class or teacher placement and 
because it was felt to be in the best interests of the children, the public schools 
were given only Reading Readiness scores with ru) background data on the 
children. However, the information was discovered independently by a school 
psychologist for the Milwaukee Public Schools, who was able to identify the 
experimental children and who then informed their teachers. In addition, it 
becam'^ obvious that the children had had previous schooling. 

Although the two schools were racially integrated, the populations were not 
stable. The proportion of the black population in the two schools was increas- 
ing as more white families moved from the inner city to the neighboring areas. 



The summer following first grade we invited the experimental children to 
attend a 6-week half-day summer tutorial program. Instruction emphasized 
reading and mathematics. This program was held at our Education Center in 
Milwaukee and was staffed by three certified teachers. It was hoped that this 
program would minimize any detrimental effects of summer between first and 
second grades. This one summer tutorial program was our only direct educa- 
tional intervention with the experimental children after they graduated from 
our preschool. 

Each child in this special half-day summer program was picked up at home 
at 12:30 p.m. and returned at 4:30 p.m. From 1 :00 until 4:00 p.m., the children 
generally participated in the following tour educational periods: 

1:00-1:45 Small Group Reading 

1:45-2:00 Free Time 

2:00-2:30 Individualized Reading 

2:30-2:45 Snack 

2:45-3:15 Small Croup Arithmetic 
3:15-4:00 Individualized Arithmetic Projects 
The actual program was kept as flexible as possible in order to allow the 
teachers to respond to the needs of each child. The materials used in the 
reading program included the same basal series each child had used in first 
grade, along with other reading games and projects. The math curriculum 
tollowed the text used by all Milwaukee Public Schools. 

In planning for the enrollment ot the second group of experimental children 
into first grade, we visiled each appropriate neighborhood school to try to 
select schools sufficiently adaptable to be abl< to meet the needs of children 
entering first grade who could read as a result ot their participation in a 
preschool program. In addition, as a result of an earlier meeting with school 
olficials, we established a line ol communication to the Milwaukee Public 
Schools Central Administr<Uion. They helped us to identify schools receptive 
to early childhood programs and schools that had more innovative programs 
(e.g., one school allowed first graders who could read at higher levels to take 
Q "jading with higher grades). 



SUMMER SCHOOL TUTORIAL PROGRAM 
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When the next group of children entered first grade (accompanied by their 
mothers), they handed in ti letter from us along with the appropriate registra- 
tion forms. This letter, addressed to the principal, informed him or her that the 
child had been enrolled in a University of Wisconsin sponsored preschool pro- 
gram and that the school could obtain from us the child's Metropolitan 
Achievement Test scores. Beyond this, no further information regarding the 
nature of the program or the child's participation in it was offered to the 
school. These letters were placed in the children's cumulative school folders. 

Five of the initial group of children entering first grade were returned to 
their immediate neighborhood schools, three remained in the transfer schools 
at their parents' request, and one child who had been placed in a foster home 
transferred to an appropriate school nearer home. The control children enter- 
ing first grade remained in their home schools and moved into second grade. 

Among the second group of experimental children entering first grade, after 
individual conferences with each family four were entered into their 
neighborhood schools. Because for two of these children their appropriate 
schools were at the lowest end of the Milwaukee Public School academic spec- 
trum, we chose with their parents to have them attend the next closest school 
to their homes. The second control group moved from kindergarten into first 
grade. 

The set of four schools that the second group of experimental children at- 
tended in first grade was, overall, representative of citywide averages for the 
administrative variables, but slightly below the city's mean achievement 
levels. For example, although mean class sizes were comparable (30.7 vs. 
31.4), 56% of the fourth grade students in these six schools were below 
average performers on the Iowa battery versus 40% below average citywide. 
The eight schools that the contrc ' children entered were comparable in both 
their achievement levels and administrative makeup to the s^ hools their ex- 
perimental counterparts entered that same year. All of the schools that either 
an experimental or a control child attended were primarily black \/6%) in 
their racial makeup. 

The second school year was essentially uneventful. Only one child out of 
both groups did not adjust satisfactorily. This child was the experimental child 
who, as was previously noted, was placed in a permanent foster home when 
his family disintegrated and the motiier was declared legally unfit to care for 
her children. When the child became too disruptive in school and could not be 
kept in the regular class, he was transferred by the Milwaukee Department of 
Social Services to a private residential facility. 



ASSESSMENT OF SCHOOL Pl-RFORMANCE 

Our follow-up of the target families included both inventories of the home 
environment and evaluations (i.e., academic, intellectual, and health 
measures) of the children's development during th** ^'irly elcMTientary grades. 
During the summer before school entry, each^^xperimenlal and control child 
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was administered an IQ test and a series of learning and language tests. IQ 
tests were administered by an independent testing team. As the children con- 
tinued through school, we conliniied to update our assessment data, concen- 
trating in particular on their intellectual development and achievement test 
performance. However, once the intervention program had ended and all 
children from both groups were entered in school, the logistics of administer- 
ing assessmentb Utdme much more complex iind the number of measures had 
to be reduced. The information we have collected attempts a char?'-^prization 
of the differential progress made by the experimental children and their 
familj s after the direct intervention effort ended in comparison with progress 
made by the control children and their families. 

School Deadlines 

An assessment of school readiness was made for each experimental and con- 
trol child before he/she entered school, using the Metropolitan Readiness Bat- 
tery (Form A) and the Primer Battery (Form B). In the spring of the year prior 
to their entrance into first grade, each experimental child was given both bat- 
teries, while the control children were administerd the Readiness Battery at the 
end of kindergarten by the public schools. 

The correlation between percentile scores on the Metropolitan Readiness 
Battery (Form A) collected prior to school entry and measures of intelligence at 
72 months of ago was r = .76 for Stanford-Binet IQ scores and r = 71 for 
WPPSI IQ scorers. Only three control children scored at or above average 
(over the 33rd percentile), but all experimental children scored above the 50th 
percentile. The mean readiness percentiles were 75.94 (5D = 12.28) for ex- 
perimental children, 29.60 (SD = 24.87) for control children, and 58.80 (SD 
= 36,31) for low risk contrast children. Table 9-2 profiles the number and 
percentage of experimental and control children scoring superior, high nor- 
mal average, h^w normal, and low on the Metropolitan Readiness Test (MRT) 
prior to first grade. 



Tabic 9-2 Number anO Percentage of Experimental and Control 
Children Scoring Superior, High Norm£tl, Average, low Normal, and 
Low on the Metropolitan Readiness Test Given Prior to First Grade 
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Ppcause 13 of 17 experimental children received either an A or B letter 
rating, and because 11 of 15 control children received a D or E readiness g»ade, 
we expected the experimental children would prove better prepared than their 
control counterparts to meet the challenges ol first grade. Readiness scores on 
the MRT are supposed to be predictive of tuture academic achievement levels 
(Hildrelh, Griffiths, & McGauvran, 1969). The 1964-65 U.S. Office of Educa- 
tion'^- Cooperative Research Program in First Grade Reading Instruction (Bond 
& Dykstra, 1967) examined the academic performance of 9,497 pupils who 
tooK the MRT Battery (Form A, 1965 Revision) in early October and parts of 
the Stanford Achievement Test (Primary I Battery) the following May. Table 
9-3 lists expectancies for the relationship between MRT scores and Stanford 
Battery scores and suggests that pupils at the A or B readiness levels (percentile 
scores above 68) tend to have spring grade equivalents from 2 to 14 month? 
(2.0 to 3.2) above Stanford subtest norms. On the other hand, the most likely 
grade equivalents for pupils at the D or E readiness levels (percentile scores 
below 30) fall between 3 and 7 months (1.5 to 1.1) below the norm of 1.8 for 
the six Stanford subtests. 



Metropolitan Achievement Assessment Procedure 

/iach spring following the children's completion of their first, second, third, 
and fourth years of elementary .chooling, the Metropolitan Achievement Test 
(MRT) appropriate to the grade just completed was administered. The test 



Table 9-3 Median Stanford Grade Lquivalent in May for PupiU at Each 
Metropolitan Readiness Level for the Previous October, as Found for the 

9,497 First Grade I^articipants in the 1964-65 USOE Cooperative 
Research Pro[>ram in First Grade Reading Instruction (Bond & Dykslra, 
1967) Who Took Both Tests 
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consists of the Primary I Battery (Grade 1), the Primary II Battery (Grade 2), 
and the Elementary Batteries (Grades 3 and 4). The batteries are made up of a 
series of nationally normed exams in several forms with acceptable 
(.84<r<.96) reliability coefficients. Along with the MRT, these exams pro- 
vide a continuous test battery for the first nine grades in school from 
kindergarten through junior high. 

The Milwaukee Public Schoo' System had incorporated MAT exams into 
their citywide testing program, hich aided in data collection across this 
4-year period. Our primary concern was the progress of the children in Total 
Reading and Total Math, but we were also int'?rested in progress in the in- 
dividual subtest areas. Because several subtests are not included in the Primary 
I Battery, the number of time points varies across subtest areas. The Word 
Analysis subtest is contained in the Primary I and Primary II Batteries, but is 
replaced by a Language subtest in the Elementary Battery. To facilitate 
analysis of these subscales, we statistically combined Word Analysis and 
Language subtest data across the 4 years. 

The analysis of the MAT data compared academic growth for the two 
groups across the first 4 years of school. Conversion tables were used to derive 
standard scores that express the results for each subtest area (e.g., Word 
Knowledge) for all batteries and al! forms on a single, common scale. In these 
assessments we were interested in how much progn.»ss they were making rather 
than their actual grade placement. At the end of the fourth year, these children 
were given the Elementary Battery (I'orm F) as were all other students in the 
schools. The standard scores were converted into percentile and grade 
equivalent scores based on the fact that the children were completing their 
fourth year of school rather than the fact that they were in the third grade. 
This difference would not have affected conversion to grade equivalents but 
was an imp'^rtant consideration for conversion to percentile scores. Tables 9-4 
and 9-5 list percentile and grade equivalent scores, respectively, for experimen- 
tal and control group MAT performance across the first 4 years of school. 

Percentile and grar' • equivalent scores are ample transformations of stan- 
dard scores. However, performance levels tor several children were so low 
that their standard scores could not be lounti on the conversion table. It was 
not possible to .;ive these children negative scores, so they were given a siore 
of zero for a percentile rank. This created an artificial floor level that inflated 
the average for the group percentile scores. The control group scores are found 
predominately at the lower quarter of the conversion table, where percentile 
and grade equivalent scores are depressed in relation to standard secures. It is 
necessary therefore, to use caution in comparing group performance levels on 
percentile ranks. With this in mind, it is still apparent from Table 9-5 that the 
experimental g»oup was superior in performance on reading related tests 
across the 4 years and on math related tests for the first 3 years. 

While the mean readiness percentile for experimental children at the end of 
mtervention predicted that they would d( above average academically, their 
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Table 9-4 Mean Percentih* Score*; for Experimental and C ontrol Groups 
on the Metropolitan Achievement Tests for the First 4 Years of School 
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Table 9-5 Mean Craiie Equivalent Scores for Experimental and Control 
Groups on the Metropolitan Achievement Tests for the First 4 Years of 

School 
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mean MAT Total lu-nding percentile score at the end of tl.e first year ol- school 
was only 48.71, The mean readiness percentile was subsfantially lower for 
control child'co but predicted their MAT Total Reading Level of 31.:i3 at the 
end of the first year of school much more accurately. Ihe low risk contrast 
groups readiness pcrre/itile also predicted their first year MAT Total Keodin,v 
percentile level of 57.36 quite acruratelv. Readiness percentiles were less 
predictive for MAT Total Mathematics levels for all three groups, with ex- 
perirnenfal control, and low riik contrast children scoring 42. 4A, 11.85, and 
18.2?, respectively, below the level predicted by the preschool measure.' 

Although .sl<)ndard scores increased signifirantly {p < .01) for both groups 
over the 4 years of schooling, percentile ranks decrea.sed for both groups over 
the same period. This indicates that although their performance levels in- 
creased significantly in relationship lo where ihey began, they did not make 
progress as fast as did the children who comprised the norm f;>oup used ^o 
standardize the MAT Batteries. The deterioration in perrjei. tile ranks ip quite 
marked and was unanticipated, especially for the experimental group, which 
had a mean readiness percentile of 75.94 on the MRT just before entering 
school. Comparisons of grade equivalent scores at the end of the first year of 
school (Table 9-5) with expectancies !xised on reauiness scores (Tabler, 9-2 iwi 
9-3) indicate that the deterioration in performance began in the first year of 
school and was probdoly more severe for experimental ia.i for control 
children, 

To further analyze the nature of the childrt ^'s progress ium grade to grade, 
we ccinpuUjd mean gain? in iionths for grade equivalent scores on the MAT 
Batteries (Table 9-6) for each group Each group made less than 2 years' oro- 
grevs from the end of the first y.?.ar to the end of th?. fourth year, and neither 
group exhibited a 1-year gain in performance between any two Pcho(j| grades 
except for the expenmental group's progress on Mathematics Computation 
beiween the second and third year. Overall, smallei gains were made in Total 
Keadip.g than Total Math. The experimental group made more progress in 
Total Reading than did the control group, but less progress in Total Math 
although they ..ere superior on Mathematics Computation. This sugg,-sts that 
Mathematics Concepts and Mathematics Problem Sclving were particularly 
weak areas f(^r ihe experimental group, while Word Knowledge .-^nd Reading 
wet ;.' parlicularly weak areas for the control group. 

VVe investigated the progress oi the children through fheir first 4 vears of 
school further by computing the percentage of children in tach group who per- 
formed above ,!verage. average, and below average on Total Readmg, Tola) 
Matfi, and ea-. h MAT subtest each year. T h-.-e percenta.v-es are based on 
stanine 'jcores and are presented in Table <J-7. The expected distribution 
(□.'.iroiil, Bixler. Wrightstone, Pre^cott, Halow, 1971) for the perc ntage of 
children scoring in each ot Ihe^e ^jroup^. is app'-oximately 2ii%, 30^1, 'and 
25%, resf>ectiveiy. 
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Table 9-6 Gains in MAT Grade Equivalent Levels Belween the lst-2nd/ 
2nd-3rd, and 3rd-4th Years of School for the Experimental 
and Control Groups 
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It ?v'cmr that the schools v^cre comparatively more successful at promoting 
reading tnan mathematics skills over the 4-year period for both groups. The 
expe/imcnwol group distribution of stanine scores was superior to the distribu- 
tion foi- t-he contr^.^! group, althci.'gh neither group approximated the expected 
a.>lribution after the first year. The experimental group finished the first year 
ct school with an overall performance somewhat similar to the expected 
dijitribution and gradually shifted in performance to average and below 
average levels as rhe children progr'iT.::ed through the next 3 years of schooK 
On the '.^llie han i, no control cinldren ever scared in the above average range 
of performance and after the first year less than 30% of these children per- 
fornu'd within thf? average range for either Total Reading or Total Math. 

Afte** the first year of school, the experimental children demonstrated a 
relative weakness, in Total Main compared with Total Reading. Performance 
decreased in both are^s over the rext year, but Total Reading performance 
demonstrated a more dramatic decrease and the two areas were at equal levels 
by tht enil oi '^he second year, Over the n<.'xt year, Total Reading performance 
remained rdatH'ely stable t^lthough no e cperimentai children continued to per- 
form ab(Wo avenjgc To!al Matli performance shifted slightly to the average 
ranpe durlnv^ the third year. By ihe ejid of the fourth year, Total Reading per- 
form uue made a s;^',ni^icvJnt hhiH^ Irom tli^ average io the below average range, 
and TrAA Math perforn^irice made an evtM\ more dramatic shift downward, 
v/ith only 12%' oi the ^;t'oup ri'mainln^; in th(r average range. 
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Table 9-7 Distribution by Percentage of Experimental and Control 
Children's Performance Levels on the Metropolitan Achievement Test 
Across the First 4 Years of School 
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Control children finished the first year with no members of the group in the 
above average range but 71 % in the average range for Total Reading and 41 % 
in the average range for Total Math performance. Over the next year, perfor- 
mance levels in both Total Reading and Total Math areas dropped drastically, 
and although they fluctuated slightly over the next 2 years, they never in- 
creased substantially enough to place 25% of the group in the average range of 
performance. Although there is a decrease in Total Math performance in the 
last year, it is not as dramatic as the decrease demonstrated by experimental 
children for the same period. 

The distributions of performance levels for each group across the first 4 
years of school clearly reveal that children in both groups were performing 
poorly in school, and that their performance became progressively worse as 
they continued their education. At the end of the fourth year, at least 13 of the 
experimental group and 15 of the control group had to be considered below 
average achievers on both Total Reading and Total Math when compared with 
the national norms. With few exceptions, percentile scores tor children after 
completion of the fourth year of school were below the percentile scores they 
achieved after the first year of school. 

Intelligence as measured by standardized IQ tests has been found to be 
highly predictive of academic performance within the general population ^Sat- 
tier, 1973). If measured intelligence is considered an ability level or potential 
for achievement, it should be highly correlated with measures of academic 
achievement as the children progress through school. In order to investigate 
this relationship, we correlated MAT Total Reading and Total Math perfor- 
mance levels with WISC Full Scale IQ scores at the end of each year. 

The concurrent validity of WISC IQ scores and MAT Total Reading scores 
ranged from r = .48 to r = .70 and averaged r - .60 across the first 4 yeari of 
school. The predictive validity of first grade WISC IQ scores for fourth grade 
MAT Total Reading scores (r = .68) was comparable v;ith the concurrent 
validity of IQ and MAT scores at the end of first grade (r = .67) and the end of 
the fourth grade (r = .70). As is typically found, first grade MAT scores 
predicted fourth grade MAT scores slightly betttr (r = .76). 

Despite the fact that experimental and low risk contrast children maintained 
a consistent IQ level at the mean for the WISC and contrast children evidenced 
a slight rise in IQ, all children experienced substantial declines in achievement 
percentiles across the first 4 years of school. Experimental, control, and low 
risk contrast children demonstrated drops of 29. 7L 22,71, and 28.46 percentile 
points, respectively, for Total Reading and 22.88, 8.37, and 34.78 percentile 
points, respectively, for Total Mathematics. The relatively small drop in Total 
Mathematics percentile scores for control children resulted from their "bottom- 
ing out" on the assessment instrument. Statistical comparisons mdicated Total 
Mathematics percentile scores were significantly, f(4, 28) = 3.86, p < .05, 
higher for experimental children than for control children, but there was no 
difference between the Total Reading percentile levels for these two groups 
across the first 4 years of school. 
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The experimental children entered school with relatively high IQ scores and 
scored average or above average on the MAT schedules aher the first year. In 
contrast, the control children entered school with relatively low IQ scores and 
scored average or belov average on the MAT schedules. As they progressed 
through school, MAT performance levels for both groups dropped while their 
IQ scores remained relatively stable. Therefore, the experimental children 
started school as average achievers relative to their potential as measured by 
IQand by the end of the fourth year had to be considered underachievers, us- 
ing the same criterion. The control children started school as overachievers 
relative to their assessed potential and by the end of the fourth year were con- 
sidered average achievers using this criterion. 

In summary, both groups declined in performance over the 4-year period, 
but the brighter experimental children lost more because their decrease in per- 
formance relative to their potential made them underachievers. The control 
children also declined in performance, but in contrast remained within average 
ranges of achievement relative to their potential. Correlations between WISC 
Full Scale IQ scores and MAT standard scores over the 4-year period support 
the conclusion that, above and beyond ability level or potential as measured 
by IQ tests, other factors contributed significantly lo declines in academic per- 
formance observed over the first 4 years of school. 



COMPARISON OF LOW RISK CHILDREN'S 
PERFORMANCE IN SCHOOL 

In order to make follow-up comparisons of performance for the low risk 
contrast group, MAT scores were collected at the end of each year of school 
just as they were for the experimental and control children. Our main concern 
was with the progress by the children on the composite scores of Total Reading 
and Total Math. Unfortunately, the data collected for the low risk contrast 
group are limited. The sample of children in this group was relatively small 
(LRC = 8) compared with the experimental {« 17) and control (n = 18) 
groups, and the children were not equally tested across the 4-year period. This 
made comparisons of performance levels difficult, but we believe that mean- 
ingful information was gained by conservative comparisons of overall group 
performances and by consideration of individual performance variation 
within the low risk contrast group. 

Table 9-8 lists percentile scores and grade equivalent scores for the three 
groups across the 4 years of school and Table 9-9 Ii«;ts gain scores for these 
measures across the same period. On Total Reading, the average gain for each 
of the three groups across 4 years of school is less than one-third year for each 
year in school. The average gain in Total Math is less than one-half year for 
each year in school. 

The low risk contrast and experimental groups' performance curves for 
Total Reading are both higher than the control group's performance and seem 
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Table 9-8 Mean Tola! Residing and Total Math Percentile Scores and 
Grade Equivalent Scores for the Experimental, Control, and Low Risk 
Contrast Groups for the First 4 Years of School 



Year 1 Year 2 Yciv 3 Year 4 
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Low Risk Contrast 
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Table 9-9 Gains in MAT Percentile and Grade Equivalent Levels 
Between the Ist-Znd, 2nd-3rd, and 3rd-4th Years of School for the 
Experimental Control, and Low Risk Contrast Groups 
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to be essentially equal except for a jump in low risk contrast scores after the 
third year of school. A review of individual performance within the group 
reveals that one child's (#42) performance increased 30 points from the end of 
the second year to the end of the third year. The average increase for the rest of 
the children assessed was approximately 10 points. This same pattern is 
observed in the subtests contributing to the composite Total Reading score. 
This and the fact that the child's score decreased 35 points on the next testing 
indicate that one child's score artificially inflated the group mean after the 
third year of school. 

There were no significant differences in performance levels between the low 
risk contrast and experimental groups for l otal Reading or Total Math except 
for the third year assessment of Total Reading {p = .032). For these com- 
parisons the Bonferroni intervals procedure was used to adjust f-test p values 
for the effects of multiple analyses of the data (Timm, 1975, p. 165). The low 
risk contrast group mean was inflated at this point by the performance of one 
child whose performance dropped closer to the rest of the group on the next 
testing. A review of subtest results also reveals that there was a significant dif- 
ference in group performance for the third year assessment for Word 
Knowledge (p - .087), Word Analysis/Language (p = .027), and Reading {p 
= .021). However, these differences also reflect the inflated low risk contrast 
mean influenced by this child's performance. 

Comparisons between the low risk contrast and control groups on the com- 
posite Total Reading scores indicate that the low risk contrast group was 
superior to the control group after each year, but significant (p = .001) dif- 
ferences between the two groups were identified only for the third year. Again, 
this may be attributed to the inflated group mean resulting from the perfor- 
mance of Subject #42 at this point. On the composite Total Math scores, the 
low risk contrast group failed to make progress during the fourth year and was 
surpassed by the control group on the fourth year testing. The low risk con- 
trast and control groups' performance curves were not significantly different 
for Total Math. 

In general, it can be seen that performance levels for the experimental group 
on Total Reading and Total Math were equal to or superior to performance 
levels for the low risk (or "normal") contrast group. Both groups remained 
generally superior to the control group through the first 4 years of school. 



SPECIAL EDUCATION SERVICES 

During; the 19705, the Milwaukee Public School System experienced major 
and significant changes in its administrative guidelines and its program plan- 
ning procedures. In particular, during this time the city of Milwaukee 
simultaneously attempted boti to expand spei ial and exceptional education 
services and to comply with the ord^.^r to desegregate their public schools. 
These changes were especially important because of their influence on the day- 
to-day working of individual classrooms and schools across the city. 
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School administrators indicated that during the late 1960s and early 1970s 
many new and innovative programs, particularly Title I programs, had been 
implemented for the elementary grades. In addition, federal and state laws 
(e.g., Wisconsin Chapter 89; Wisconsin Statute Chapter 115, subchapter IV; 
Federal P.L. 94-142) mandated the expansion of special and exceptional educa- 
tion services by the mid-1970s, the time during which the target children 
entered the public school system. The stated goal of these expanded programs 
was to provide effective and efficient diagnostic and placement procedures to 
meet the needs of handicapped children. Multidisciplinary teams (M-teams) 
were established to diagnose disability areas and lo recommend placement 
within 12 separate service categories (e.g., autistic, educable mentally retard- 
ed, visually handicapped). These expanded special and exceptional education 
services have in fact substantially increased the number of children being 
served. School officials reported that d uring the 1977-78 school year 9,827 
children with exceptional educational needs were served. They estimated at 
the time that this figure would increase by approximately 2,000 students in 
subsequent school years. 

The expansion of special education services is important in that it can repre- 
sent increases in the programming options teachers have as they attempt to in- 
dividualize instruction. For example, a Title I teacher could be used to give a 
slow reading child the one-on-one instruction he or she needs to keep pace 
with class peers. Placement in a classroom for the learning disabled could be 
used to provide the structure that another child might need before he/she will 
be able to master particular subjects. Unfortunately, however, there is no ad- 
ministrative guarantee that all, or even most, special service referrals will 
result in better quality instruction. The lack of specific and real differences be- 
tween special and regular education instruction (Dunn, 1968) only exacerbates 
this problem. 

The general academic adjustment of experimental and control children was 
assessed in terms of the number of children in each group who repeated a grade 
and the number of children who received special or exceptional education 
assistance. The Milwaukee Public School System had a no-fail policy for the 
first 3 years of school during the early 1970s. Special or exceptional assistance 
was provided when needed, but children were not held back. If they continued 
to experience enough difficulty by the end of the third year, however, they 
were placed in extended primary classes for the fourth year. A larger number 
of control children than exnerimental children received special or exceptional 
educational assistance each year, usually in the areas of language skill training 
or reading, and all but two of the eight low risk contrast children also received 
such assistance. Although the average achievement level had declined 
dramatically for children in both groups a.">d there was no difference between 
groups in terms of MAT reading scores, twice as many control children as ex- 
perimental children were placed in extended primary classes for their fourth 
year in school. 

Table 9-10 profiles the number of experimental and control children receiv- 
ing special and/or exceptional education services consideration during the first 
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4 years of their elementary schooling. In particular, we have listed M-team re- 
ferrals, exceptional class placements (only 2 of the 12 options were utilized), 
instances of supplemental classroom services and summer school tutoring as 
reported in the children's cumulative school folders, and the number of chil- 
dren in each group who repeated a grade. 



Table 9-10 Number of Experimental and Control Children Repeating a 
Grade and Number Receiving Special or Exceptional Educational 
Assistance During the First 4 Years of Elementary Schooling 
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-Some childrt'n received more than one type of assistance during sc hool year making the total in- 
stances of assistance greater than the number oi children receiving assistance (or some grades. 



Two trends are important when we consider the number of target children 
who received exceptional education assistance. First, the control children, in 
comparison with their experimental counterparts, were diagnosed more imme- 
diately upon school entrance as being in need of special help. At the end of 
grades 1 and 2, one experimental child each year attended summer school. 
Thus, there were only two instances of experimental children receiving supple- 
mental educational services during the children's first 2 years of elementary 
schooling. In contrast, 8 and 10 control children in the first and second grades, 
respectively, received some special servirr consideration. In fact, 44% of the 
control group (n - 8) were referred during kindergarten for special assistance. 
One attended an Easter Sea! Developmental Center, three were placed in a self- 
contained, special education kindergarten, and four received Title I language 
instruction. In particular, special language tutoring was continued during the 
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first and second grades when five control ciiildren (28% ) were enrolled in a Ti- 
tle 1 language program* 

Second, it is important to understand that changes from one year to the next 
in the availability of services within given schools are confounded by between 
grade trends. Not all Milwaukee Public Schools, for example, had Title I pro- 
grams and some that did have the program restricted it to certain classes or 
grades. Thus, the reduction in Title I language services for the control children 
ir^ grades 3 and 4 (no children were referred) does not necessarily imply an im- 
• movement in the children's language skills. Rather, it merely states that the 
group as a whole did not receive this type of special assistance. 

These confounding factors notwithstanding, the number of services chil- 
dren from both groups received as they moved through the school system did 
not seem to increase. The proportional instances of assistance given (i.e., the 
number of instances divided by the group n) steadily rose from .06 to ,71 for 
the experimental children and from .44 to 1.67 for the control group between 
the first and fourth grades. 

In addition to the expansion of exceptional education services, the Mil- 
waukee School System underwent administrative changes when, in 1975, the 
Federal Court ordered that one third of the public schools (53) would have to 
have a "minority racial balance" of 25% to 45% by September 30, 1976, By 
1977, two thirds of the schools, and by 1978 all of the schools, had to have this 
balance. The Milwaukee School Board adopted a desegregation plan based on 
voluntary integration in combination with educational incentives. As a result, 
in September of 1976 the Milwaukee Public Schools initiated a unique integra- 
tion plan that established alternatives to the regular educational program in 
elementary, junior high, and high schools throughout the city. 

As part of the integration plan, Milwaukee's schools were divided into three 
zones, each zone having 35,000 children from kindergarten through twelfth 
grade. Each zone, in turn, was divided into four racially balanced leagues of 
two elementary schools each. Each league included approximately 5,000 
elementary pupils. Within each zone, four schools were chosen as specialty 
schools. Ir order for a child to attend a specialty school, the parents had to re- 
quest the- transfer and there had to be room for a child of that race. All of the 
specialty schools were racially balanced. 

The specialty schools included: 

1. Fundamental school with emphasis on basic skills in reading, 
mathematics, and English, required homework, and strictly enforced 
rules of discipline. 

2. Multhmit individually guided education (IGE) schools that included 
120 to 150 multiaged pupils grouped in a variety of instructional pat- 
terns, including small group instruction, large group instruction, and 
independent study. 

3. Open education school that was flexible, nongraded, and multiaged, 
and where the students initiated or selected learning activities and 
evaluated their own work. 
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4. Continuous progress school, an upgraded school with flexible multi- 
aged groups where the instructional grr* nings were based on a pupil's 
needs and interests and the student ad> ^nced at his/her own rate. 
In addition to the four specialty schools in each zone, there were three 
citywide specialty schools that parents could apply to for admission for their 
children. These included : 

1. Teacher pupil learning center school where individualized instruction 
was provided based on needs identified by diagnostic procedures. Each 
student s progress was carefully monitored and parents were involved 
in fhe school. 

2. Montessori school, which included children up ^o 8 years and used 
Montessori's self-correcting, sequential learning materials. 

3. Gifted and talented schooh, where students in the fourth to sixth grades 
were selected by their local schools and presented with a challenging 
curriculum, periodic evaluation, and early preparation for higher 
education. 

Students whose local schools had become specialty schools had to apply for 
enrollment in that school or be bused to a different school. During the summer 
of 1976, the city of Milwaukee mounted an extensive publicity campaign to ex- 
plain the integration plan to its citizens. It was our experience that much of the 
prepared material was not easily understood by parents with limited * jading 
ability (e.g., the target parents of the Milwaukee study). This no doubt limited 
the ability of some disadvantaged families to take advantage of the specialized 
educational opportunities. 

One child, an experimental fourth grader, attended a specialty school that 
was also his local school but became an open education school. Although both 
the staff of the public school and the parent coordinator encouraged the 
mother tc sign the papers to permit him to stay at this school, the mother 
refused to register him; yet she did not want him to be bused. Fortunately, the 
school decided to pick him as one of the local minority group children who 
could attend to maintain racial balance. The lack of understanding on the'part 
of this experimental mother was not uncommon among target families. Rather 
than choose a school based on the needs of their children, parents left the 
school placeiiiont to the schools or to chance. 

REPORT CARDS AND TEACHER RATED 
READING LEVELS 

Two other sources of data help characterize the child's school performance: 
the children's report cards and their grade-by-grade reading levels rated and 
reported by the classroom teachers. 

Report cards in the Milwaukee School System provided a general assess- 
ment, from the school's point of view, of pupils' behavioral and academic ad- 
justments. Also included in school evaluation of students were graded profiles 
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for reading, mathematics, and language and the number of times target 
children were either tardy or absent during each school year. The report card 
format also specified that evaluations be made of the children's personal and 
social growth, but tht^e grades were cften left blank and so were not included 
in our analysis. The classroom teachers entered into each student's cumulative 
school folders periodic ratings of reading levels and progress based on the 
reading series the child had completed. The basal series was indexed from 1 
(Readiness) to 12 (Independertt), depending on the text's degree of reading dif- 
ficulty. The date at which a child's reading group moved from one basal 
reading level to the next was recorded in the child's folder. This information 
was used to compile end of grade profiles on the target children's instructional 
reading levels. We sampled report cards and reading levels for 10 experimental 
and 10 control children at the end of each of the first four grades of elementary 
schooling. 

With respect to the target children's reading levels, we found that the con- 
trol group's average levels were 3.8 (first grade), 6.5 (second grade), 7.5 (third 
grade), and 9.5 (fouith grade), whereas the experimental group's mean levels 
were 5.0, 7.7, 8.9, and 10.4 for the first, second, third, and fourth grades, 
respectively. The experimental average reading levels were consistently ahead 
of the control children's, but not significantly so. There was a steady increase, 
from one year to the next, in ^he average levels achieved by each group. 
However, neither group's mean performance for the end of any grade was 
comparable to expected performance standards. For example, by the end of 
first grade, children in the Milwaukee system are expected to have completed 
basal texts rated at Level 7 (hard first). But, with the exception of one ex- 
perimental boy who scored at Level 8, none of the target children was rated 
higher than Level 6 at the end of first grade. These mean reading levels as 
reported by the Milwaukee Public Schools were not consistent with, and in 
fact are below, the reading achievement levels obtained from the end of grade 
Metropolitan Achievement Test batteries. 

Target children, across the first four grades of school, were typical of other 
Milwaukee elementary pupils in both the number of times they were tardy and 
the number of times they were absent from schools within a given school year. 
There were a few instances of target children whose home situation interfered 
with their school participation. For example, onr experimental boy, whose 
family was unable to provide the clothing he needed to attend school regular- 
ly, was frequently absent (i.e., 34 to 45 days each year) until a social worker 
intervened at the beginning of the school year and provided the clothes he 
needed to wear to school. But these and similak* instances were exceptions. In 
general, target children attended school on all but 10 to 15 days each school 
year (the city mean) and were reported tardy, on tnc nverage, only once every 
2 months. 

When we considered report card subject areas, we found that the predomi- 
nant grade, by far, for reading, mathematics, and language was a C (average) 
among both groups of children at all four grades. Because a single grade was 
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essentially being given to all children each year, there was no difference in the 
mean experimental and control performance in the three subject areas for 
which we have compiled data. 

And, finally, to the limited extent that class conduct and deportment can be 
determined from report cards, the experimental children were seen by thd. 
teachers as more active and less compliant than the control youngsters. The 
experimental children played and worked well with others and shared ideas 
well, but their basic school deportment, as noted on report cards, was said to 
b? in need of control. There were, of course, exceptions to this trend among 
the experimental youngsters, with some evaluated as respectful and hard 
workers and there were also instances in which control children were specifi- 
cally rated as behavior problems. 

The interpretation of these data has been minimized because it is incom- 
plete. The extent to which report cards and information on reading levels were 
missing made it difficult to adequately compute between group comparisons. 
Furthermore, we lacked information on general class performance. Report 
card and reading level data are difficult to interpret without knowledge of the 
standard tr which the school, and especially the teacher, makes reference for 
their judgments concerning school performance and behavior. For example, 
one limitation in assessing reading achievement by reading level is the ten- 
dency of some teachers to keep the whole class at one level to avoid the prob- 
lems of teaching c hildrenat varied levels. In part, this tendency is indicated by 
the teacher's assessment of whether or not the child is acquiring the needed 
reading skills. There were nine sample children (two experimental and seven 
control) whose report cards indicated they were reading preprimer basals 
(Level 3) at the end of first grade. By that time children typically are expected 
to have completed at least Level 7 (hard first). But in only two cases (both con- 
trol children) did the teacher indicate by a letter grade of D (needs to improve) 
that the children's reading skills were insufficient. Yet the data from the Metro- 
politan testing would argue that the target children, especially the experimen- 
tal group, read at a higher level than indicated by the children's report cards. 
Such conflicting data make interpretation difficult. So although we have in- 
cluded these schDol reports in ordtr to add to the picture of the target 
children's progress through school, we relied primarily on our own measures 
for interpretation of the children's development during these early school 
years. 

Comparison of School Achievement and Wechsler IQ 

There is a confounding ot the factors responsible for performance in early 
school: the individual, the "carried-with" effects of treatment, and the effec- 
tiveness of the public school's elementary education program. Individual per- 
formance is measured by IQ level and the "carried-with" effect of treatment is 
the performance differential between the mean IQs of the experimental and 
control groups. The measur: nf social competency suggested by Zigler and 
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Trickett (1978) is far less an objective measure of important school related be- 
havior competencies than are either the IQ or achievement performance — 
although social competency ultimately is just as critical in importance. In fact, 
reports of early education programs have shown an unusually high number of 
behavior problems, even as in our own follow-up findings, for preschool 
treated children. Therefore, social behavior notwithstanding, the efficacy of 
preschool treatment is not simply an all-or-none argument where either the 
treated children are or are not intellectually superior to an untreated control. 
Efficacy instead must be a continuing reflection relative both to the children's 
own skills and to the environmental opportunities available to them. There are 
considerable difficulties for even the most gifted of the disadvantaged as they 
move into and through the elementary school environment of large American 
inner city schools. The low level of academic performance in the experimental 
and control attended inner city schools suggested that the academic environ- 
ment was a depressing influence on the experimental and control children's 
achievement performance through grade four, 

A most relevant question then is to what extent MAT performance reflects a 
child's ability to achieve early school competencies. We could argue that MAT 
scores themselves are not so much a reflection of the child's ability to achieve 
as a reflection of an inadequacy on the part of the academic environment to 
motivate the ch* Id to realize this academic potential. Several authors (Egeland, 
DiNello, & Car^ 1970; Mussen, Dean, & Rosenberg, 1952) have discussed the 
comparative validity of the Wechsler Intelligence Scale foi* Children (WISC) 
and the Metropolitan Achievement Batteries. These authi^rs generally agreed 
with Sattler (1973) that the WISC IQ is usefully related to ^:cores on academic 
achievement tests for a variety of child groupings. This may be true, but the 
W^.SC IQ is a measure of potential and may not be an immediate reflection of 
school performance in poor academic settings. \ ;ie 'children's WISC FS scores 
are an indication of individual potential and mu/ be quite discrepant from 
MAT performance levels for children in deprived environments. In other 
words, even with an apparent adequacy of educational resources (e.g., desks, 
books, and teachers), the schools attended by children in this study failed to 
translate the academic potential of these children into the higher achievemert 
levels of which the children seemed capable. 

The 'experimental and control children's acquisition of school knowledge 
can be viewed as part of a larger acculturation process. This process, through 
its various components of home, friends, and school, acts to define the quality 
of the child's development of habits of learning (Zimiles, 1972). In our descrip- 
tion of the entering perform /Pce differences between experimental and control 
children at the time of first grade entry, we presumed that the experimental 
children's base learning potential was adequate and superior to that of the con- 
trol children. That is, the experimental children's entering school performance, 
as measured by our preschool series of intelligence, language, and discrimina- 
tion learning tests, was well within normal (average and above) ranges and 
should have functioned to facilitate successful school achievement. Moreover, 
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we posited that the control children, in contrast to their experimental peers, 
vvere developing, prior to school entrance, learning habits that were to be an- 
tagonistic to future successful academic performance. We have applied this no- 
tion of learning environment interaction to the analysis of the children's school 
achievement performance in an effort to interpret the progression across grade 
changes in terms of the interaction for each child among habits of learning, the 
quality of their classroom stimulations, and the demand performance re- 
quisites of the school system. 

In our earlier discussions about the nature of the interaction between 
mother and child from these families (Hess & Shipman, 1965), we described 
the developmental processes that may pressure some children from poor 
families to acquire learning styles and dispositions toward authority that are 
maladaptive for later experiences in the classroom. Bee et al. (1969) discussed 
social class variation in maternal teaching strategies and speech patterns. And 
at least two studies, one by Kohn (1963), which examined white working class 
mothers, and a follow-up report by Hess (1970), which focused on black 
mothers from four different social status levels, suggested that SES related dif- 
ferences in maternal teaching behaviors are translated into between class dif- 
ferences in mothers' definitions of the role their children should fulfill when 
they enter school. Hess, in particular, argued that when preparing 
preschoolers for first grade entrance middle class mothers have a more 
"noninstruction orientation," emphasizing effect and preparation, while lower 
class mothers are more school relevant in their instructions, stressing obe- 
dience and achievement. 

These authors suggested that there is a kind of conditioned control carried 
with the child from h.s/her at home training that influences attitude toward 
and behavior during the first days at school. This conditioned control could 
become *"nanifest as adaptive reductions in a child's responses to classroom 
stimulation and it has been suggested that such inhibition deficits (Denny, 
1964; Heal L Johnson, 1970) can be arranged (within both classical condition- 
ing and discrimination learning paradigms) to expose basic intelligence deficits 
among the mildly retarded. 

Rist (1970) and Pederson, Faucher, and Eaton (1978) argued that schools 
help reinforce the class structure of society. Rist, for example, showed that a 
child's placement in first grade reading groups reflects a social class compoJ- 
tion rather than ability groupings and that these social class groupings persist 
at least through the first several ye^^rs of elementary schooling. Most impor- 
tantly, though, is the point that therv? is a pattern of behavior that teachers di- 
rect toward these social class groups that can become a more powerful nega- 
tive influence on the child's later achievement than his/her ability* We think 
that it is reasonable to assume that the inhibiting and depressing motivational 
experiences of early development interact with the austerity of some elemen- 
tary school programs. Therefore, public school curricula, with their emphasis 
on formal and convergent training in the primary grades, and the tendency of 
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inner city schools to emphasize behavior control act to reinforce and consoli- 
date the antagonistic learning system that characterizes the overall early 
school performance of the mildly retarded. 

Our assessment was sensitive to this type of analysis for several reasons. 
First, we had compiled baseline measures on the experimental and control 
children's learning behavior prior to school entrance in an effort to determine 
how the children progress to the more sophisticated achievement levels and 
how they build upon these same learning strengths and weaknesses (Gagne, 
1970), These data allowed us to estimate the achievement potential of each 
youngster before he or she entered the first grade. There remair lar^e 
discrepancies among the nationwide, citywide, and sample school averages, 
which actually emphasize the extent of underachievement typical of the 
classroom performance of the students in the sample (inner city) schools, 

There are differences in schools and classrooms and obviously across the in- 
dividual children. School influences can reinforce and consolidate antagonistic 
learning styles, but they vary as they are filtered down differentially within in- 
dividual classrooms and are, additionally, mediated according to specific 
teacher-child interactions. We have used achievement performance profiles, 
information published by the Milwaukee Public Schools on the 36 sample 
schools, to estimate the end product quality of third and fifth grade instruction 
within each school, and thus to measure the extent of similarity (or dissimilari- 
ty) between the target child's achievement growth and that of his/her school 
peers. Taken together, this information afforded us the opportunity to gauge 
the extent to which particular schools exert stimulus pressure (both positive 
and negative) on the performance of individual students and to observe the 
progress toward achievement growth that each child made in acquiring the 
knowledge items on the school curriculum. This helped to place in perspective 
target group performance patterns with respect to the national, Milwaukee ci- 
ty, and sample school achievement averages for elementary aged students. 

No test is valid for ail purposes and in all situations and any study of test 
validity is germane to only a few of the possible uses or inferences from the test 
scores (French & Michael, 1966). Specifically, we are concerned about the in- 
creased questioning of the construct validity of the Metropolitan Series. Such 
questions center around the degree to which the Metropolitan is an adequate 
measure of achievement performance that can withstand socioeconomic, race, 
ethnic, and intelligence variation. For example, Hodges (1978) states that 
although the 50th percentile represents the MAT norm, the average level for 
children from poor families is the 20th percentile, or about one grade level 
below the norm. Becker (1977) reported that when considering the 
Metropolitan performance for graduates of Project Follow Through among the 
eight major sponsors (excluding Direct Instruction) the median falls at the 24th 
pero?ntile for Total Reading, at the 16th percentile for Total Mathematics, at 
the 28th percentile for Spelling, and at the 20th percentile for Language. Our 
own analysis of the Language subtest on the MAT elementary Form F Battery 
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showed several incidences of usage examples (e.g., "you is/' "Don't that boy 
know") that were acceptable for a black dialect but were incorrect under stan- 
dard English rules. Such mixing of dialects would depress the language perfor- 
mance of black youngsters. This conclusion is consistent with the finding of 
Eagle and Harris (196^), who documented significant (SES X MAT) interac- 
tions and argued that lailure to account for these interactions will result in a 
masking of pupil performance. And finally, Mitchell (1967) suggested that 
although the Primary I Battery has adequate predictive validity for both white 
and black children, there were differences in the variability (i.e., comparing 
the range of standard deviations) between the two racial groups. Taylor and 
Crandell (1962) found similar differences in the range of scores when the 
children were divided by IQ scores (>110, 91-110, <90). This lack of 
variability for low IQ and black children is an indication of possible floor ef- 
fects (i.e., homogenizing the truncated range of minority group performance 
by giving minimum scores to all test participants), which could skew perfor- 
mance interpretations. 

SUMMARY 

Most of the children in all three groups were enrolled in schools in their im- 
mediate neighborhoods and, although they often transferred, they generally 
remained within a limited group of schools located in the core area of the city. 
The average achievement level on the Iowa Test of Basic Skills for all fourth 
graders in these schools was compared with the average achievement level for 
all fourth graders in Milwaukee schools and the national standardization sam- 
ple of fourth graders (Milwaukee Public Schools, 1972). The general achieve- 
ment level for all Milwaukee fourth graders was below the level for the nation- 
al sample, and the achievement level for fourth graders from the small group 
of core area schools attended by children in this investigation wis even lower. 
The decline in MAT percentMe scores for children in the experimental, control, 
and low risk contrast groups mirrored the profile of differences between the 
average achievement levels for the national sample, all Milwaukee fourth 
graders, and fourth graders enrolled in the core area schools. 

Why the experimental children's school performance levels slowly but con- 
sistently declined across the firsl four elementary giades while IQ performance 
was maintained is not clear. We speculated along several lines of thought. The 
schools the target children attended had average school performance scores 
lower than the Milwaukee ( itywide average and schools on the national 
average. School administrative variables such as pupil-teacher ratio, pupil- 
aide ratio, and years of teaching experience were also examined, revealing 
some differences in comparison to other Milwaukee city schools but no dif- 
ferences substantial enough to explain the significant academic declines. No 
consistent curriculum differences were noted. 



10 

Family Risk and Child's Intellectual 
Development 



This investigation tested the hypothesis that a major risk factor for low and 
declining IQ performance for children born into disadvantaged families is the 
low IQ, low verbal skilled mother. By mitigating the negative effects of the 
early impoverished social and psychological daily microenvironment 
presumably crrated by thi- low functioning mother thiough an intervention 
program, we found that these children have abilities t! •. are masked by a 
behavioral system nurtured within this setting, which is antagonistic to 
cognitive and intellectual development. The negative effects of this behavioral 
system are exacerbated by experiential demands in settings beyond the control 
of the children, but perhaps not beyond their abilities. 

This intervention program interrupted the development of tht antagonistic 
behavioral system and provided the treated children with the opportunity to 
demonstrate their natural abilities. By encouraging the development or 
cognitive, language, and social skills -n children, and by simultaneously pro- 
viding social, academic, and vocational rehabilitation for the low functic ning 
mothers, the serious declines in IQ performance typical for this group were 
prevented and the trea;ed children entered public school demonstrating nor- 
mal intellectual development. 

The identification of mental subnormality by IQ test usually occurs coin- 
cidentally with increasing evidence for school failure, at least for those 
children who have mild mental handicaps. This coincidence of events causes 
confusion as to why either event occurs. The phenomenon has been attributed 
in some quarters simply o a social bias, that is, that the increasing incidence of 
identified mental retardation is disproportionate among the low SES popula- 
tion and therefore is an indox of a condition largely determined by the imposi- 
tion of middle class standards and values by schools biased against the poor 
and minority groups. It is further argued that the prevalence figures, derived 
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through IQ test identification of mental subnormality, are inflated estimates of 
true retardation because such tests are unfairly biased against cultural minori- 
ty groups. 

The fact that the prevalence figures fall away sharply after adolescence is at- 
tributed to the ability of these same people to adjust to society --although not 
to school. In other words, many persons are "mentally retarded" only through 
the school years and make an adequate adjustment to the environment upon 
termination of schooling. They then become "nonretarded." Of course, an 
alternative interpretation to this social -cultural environmentalist argument 
sees these sime data as additional justification for hereditary factors as the ma- 
jor determinant of intellectual performance, t^hat is, that the poor are by defini- 
tion inadequately endowed to be intellectually successful. Again, it is the un- 
fortunate coincidence of a number of perhaps only epidemiologically related 
factors derived during the school years and beyond that has permitted this 
confusion in the search for the etiologic origin of mild mental retardation. 

The intention, as Birch et al. (1970) pointed out, to dev'elop sensitive and ef- 
ficient methods for identifying potentially inadequate or mentally subnormal 
children early in life — especially well in advance oi school failure — is to avoid 
the social and personal cost of identifying that child only after he or she 
manifests incompetence in school. Early identification should thereby provide 
two possibilities: preventing the development of intellectual incompetency by 
understanding the source or origin of the influence on such performance, and 
enabling more effective and prospective planning for children's special educa- 
tional training to be undertaken. 

In the first case, children's intellectual performance is dependent upon cer- 
tain cognitive and language tools; needs in these areas identified early could be 
addressed preventively rather than by remediation. In the second case, early 
needs can be planned for educationally by closely coordinating preschool and 
elementary school programs. In either case the early identification of such 
children through family factors provides a basis for a parent curriculum to 
support the educational programming by the schools. Using a child's poor IQ 
performance or academic failure? in school as the basis for educational treat- 
ment often requires assumptions about the causes of such poor performance 
and leads to remedial treatment predicated on apparent need rather than to 
programming that understc *ds educational process. 

FAMILY RISK AND THE FALLACY OF 
POPULATION BASE RATES 

The general approach to identifying a population sample for the study of 
risk factors in mild mental retardation is to focus on the common 
socioeconomic indices of poverty. In somt: cases with the added criterion of 
low IQ, it was hoped that together low SES and low IQ could be used as entry 
variables and thereby provide an opportunity to gain insight into the family 
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process. It is the family process that holds the key to understanding the 
developmental experience of young children. However, as has been pointed 
out (Garber, 1975; Light & Smith, 1969; Shipman, 1976), these variables do 
not directly measure either the amount or the quality of the developmental ex- 
perience for the child in the home. As Shipman (1976) suggests, the greater in- 
fluences on the developing child are not what the family is (status) or its 
physical environs (situation), but what the family creates as a psychological 
environment and does therein in interaction (process). It is in the analysis of 
the process variations of the target families that we can hope to understand 
what and how background and emironmental variables influence the 
cognitive and language development of young children and the related early 
education program. 

Typically, researchers have looked carefully at such maternal variables as 
mother^s education, IQ, and occupation in order to determine the differential 
status of the children postintervention. But because these indices often inap- 
propriately assume constancy of meaning within and across groups (Light & 
Smith, 1969), they tell us little about the quality of the developmental ex- 
perience. As Tulkin (1968) pointed out, because within a given SES level there 
is a range of home environments "controlling for social class does not even 
equate experiential patterns among various populations" (p. 335). Therefore, 
predictions of developmental outcomes based on SES indices are often ex- 
tremely tenuous. 

Where the mother is of low IQ, it has been assumed that she can create only 
an impoverished psychological environment and cannot counter the negative 
and oppressive influences of severe disadvantagement. Although this is true 
for some mothers with low IQ, it is important to dispel such overgeneraliza- 
tions. Some can, with help, intervene in their own families' livej so that their 
children, unlike other families similarly disposed, do not succumb to the ills of 
severe socioeconomic disadvantagement. This is a particularly important 
analysis because one major aspect of research aimed at understanding the 
prevention of mental retardation has implications for the distribution and 
allocation of a society's resources. Typically, the distribution is determined by 
what are gross demographic population features epidemiologically associated 
with low performance. However, these features are not measures of process 
and therefore cannot but fail to determine the needs of individual families and 
thereby, of course, the treatment approach appropriafe to the families' 
rehabilitation. 

Shipman, McKee, and Bridgeman (1976) reported that much of the variabil- 
ity in the way mothers relate to their children is independent of the SES level of 
the family. As Shipman et al. (1976) noted, "at best, less than l3% of the vari- 
ance in any of these process variables can be explained by any one of the status 
or situational variables" (p. 87). That the correlations among status and situa- 
tional variables were relatively high iM this study demonstrated that these are 
surface measure variables and do not adequately reflect family process. Consis- 
tent with Shipman et al. (1976), the general low magnitude of these correlations 
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suggests that much of the variation in family attitudes and behaviors is indepen- 
dent of variation in family status. Shipman et al, (1976) also concluded, on the 
basis of their analysis of the relationship among status, situational, and process 
variables (e.g., maternal attitudes and behaviors), that low income people are 
not a homogeneous group and that "the notion of a homogeneous 'culture of 
poverty' is a myth" (p. 95). 

Therefore, the most logical point at which to begin to examine the 
characteristics for a successful family intervention program as a means of im- 
proving a child's intellectual performance is to determine which family 
variables have the greatest impact on the child's cognitive development in in- 
dividual families. The typice.* measure of the efficacy of such programs has 
been simply the intellectual development of the target children. However, ef- 
ficacy cannot be readily measured unless selection and the dependent measures 
selected as performance variables are unconfounded. The selective process 
would require statistical approximations of the risk factor of a family for men- 
tal retardation, which in turn would use the IQ measure to confirm assump- 
tions based on stereotype. In other words, because the estimait of risk relies on 
what may be rather superficial evaluations such as SES and lO, the evidence 
for differentiating among kinds of intervention needed by apparently similar 
families, on the one hand, and for ascertaining the potential fcr deriving and 
sustaining benefits from intervention across time, on the other hand, may be 
lost or masked because the rather more significant component of a family's 
life, the interactional process, is not evaluated. 

The design of ihis study considered an analysis of IQ measures adequate to 
differentiate between children and their families in order to understand in what 
manner the efficacy of the intci vention is influenced by either the child or the 
family. Considerable individual variation between early and late IQ measures 
(e.g., McCall et al., 1973) and other within group sources of variation, 
together with a need to know more of the natt^.r^^ of intellectual development, 
make it imperative that analysis of ^r^atn ent effect not remain at the gross 
level of group perfijrmance. We tried *^pveral ways of separating children botii 
in the experimental group and in the control group to determine whether their 
patterns of performance were a reflection of family quality. At first we con- 
cerned ourselves with those children in the experimental group and those in the 
control group whose IQ developmental trend was opposite to the rest of their 
group. In other words, in the experimental group some children showed a 
declining trend in IQ performance with increasing age in spite of the interven- 
tion program, while some control children showed increased or sustained nor- 
mal IQ performance even without the benefit of the enriched educational 
preschool program. (These data are detailed in the section on individual child 
and family reports.) This analysis failed to differentiate significantly between 
children and their families and led us to use the family risk status (namely the 
mother's and father's personal characteristics) as a possible way to understand 
the efficacy of the program. 

We were sure from our own observations that many families, although 
Q -jharing the criteria for selection such as low IQ, low verbal skills, low 
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socioeconomic and educational levels, and poor residential areas, werp never- 
theless quite different in family process. We hypothesized, therefore, that there 
should be differences in how the children from such families would sustain the 
benefits from early programs. For example, even in our experimental group of 
families, there is a range of cases from total family disruption to situations in 
which the family process approximates the stereotype of the middle class fami- 
ly (Kagan, 1968). 

We assessed all of the families on a high risk index derived from several in 
current use. Included 'vere assessments of the mother and home in addition to 
SES and IQ, for example, low maternal IQ (<75), age of mother at target 
child's birth (<20>35), number of children (>4), poor home environment or 
inability ^o manage home (including marital status), literacy (<4 or >4 to 
<8), spacing of children (<12, 12-18, 19-24 months), space before target 
child (<18 months), number of younger siblings (>3) by school age, 

There is obviously some arbitrariness to the values one can assign to each 
risk factor and there is also some argument as to whether they are all indeed 
separate or separable items. And there is some problem in the validity of some 
of the items - notably, educational status. These problems notwithstanding, 
we tried to separate families according to level of risk. That is, assuming that 
all members of both the experimental and control groups were high risk, we 
asked whether some families were of a lower high risk status and whether this 
would be reflected in the ability of their children to maintain IQ performance 
postintervenlion. We assigned risk values to each family and separated them 
according to above and below average. We then separated the children by 
family risk ievel and averaged GIQ performance. Again, notwithstanding the 
nature of the measure and the problem of justifying the assignment of value, 
there seemed to be about a 12-point difference in preschool GIQ between the 
low high risk families and the high high risk families in both the experimental 
and control groups (see Table 10-1). In the experimental group, the low high 
risk group has a mean of 117.8 as compared with 106 for the high high risk 
group on the WISC. In the control group, the difference is about 12 points, 
from 92 to 79.8. 



Table 10-1 Mean WFPSI-WISC and Stanford-Binet GIQ Levels as a 
Function of Higher and Lower Risk Status 



Exmiffumtal Control 
Af^e Period Loid High/Loxo H/.v^/i Lno Hi^h/Low H/^/? 



Wechsler GIQ 

Preschool 117.8 lOP.O 106.0 92.0 82. b 79.8 

School 110.5 99.2 98.1 85.4 82.3 80.5 

Slanford-Binet GIQ 

Preschool 124.9 121.8 117.9 100.1 1^0.4 86.2 
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From preschool to poslintervenlion GIQ performance, those children from 
the highest risk families also had as a group a lower mean GIQ performance. 
The lower risk experimental children changed 7.3 IQ points from preschool to 
postintervention and the higher risk experimental children lost nearly 8 points 
in IQ score. The difference of 12 points in meaii GIQ was maintained, and the 
decline for both low and high was comparable. The pre- to post-GIQ change 
was not as clear, understandably, in the control group where the shifts v\\?re 
-6.6 and + .7 points, respectively, for the low and high children. The lower 
risk children were about 5 points superior to the higher risk children. The dif- 
ference is made somewhat clearer when the six high children are more closely 
examined. Two of the six rose sharply between preschool and postintervention 
and at 120 months averaged 98, while the other four averaged 75.3. In both 
groups, it seems that the efficacy of the intervention effort (as efficacy is meas- 
ured by the performance of the children), is the quality of home environment 
that exists throughout and persists beyond intervention. The word persist is 
meant to refer to the negative aspects of the home that remained although 
masked during intervention, to effect downward pressure on performance 
after intervention was terminated. 

A similar comparison was made between the low a \d high risk families on 
the basis of their Stanford-Binet (preschool) GIQs. In the Stanford-Binet data 
prior to intervention termination, the same trend holds. For the experimental 
group the difference between the low and high risk groups is 7 points, but for 
the control group the difference is nearly 14 points. 

This analysis is not conclusive and although the difference between the low 
and high risk groups is significant (p < .05) within the experimental groups, 
both preschool and postintervention, there remain some discrepancies -for 
example, the two children in the high risk control group who deviated most in 
postintervention GIQ performance from th? other children in that group. Sim- 
ilarly, in the high low group there were discrepancies in performance that were 
not clearly low or high. For both the experimental and control groups, the high 
low group tended to follow the trend of decreasing mean GIQ as we moved 
from lower to higher risk. However, assignment of low, high, or low high did 
not seem to predict IQ level, as there were children who were both higher and 
lower in GIQ than in the other two groups. The strength of the difference, dis- 
crepancies notwithstanding, emphasizes the influence of the home on the intel- 
lectual growth of the child. Assignment of risk levels through more detailed 
screening procedures would reduce the false negatives and positives and im- 
prove the effectiveness and efficiency of therapeutic preventive programming 
based on risk screening. The improvement of screening procedures attempting 
to ascertain risk level depends on more careful analysis of families in order to 
weigh the influence of family characteristics, which are part of the family proc- 
ess, on the growth of their children. 

We separated families according to low or high level on several of the risk 
variables. These date are presented in Table 10-2. The n is sometimes very 
small and the complement of families char^ges. In other words, the separation 




Table 10-2 Comparison of Children's GlQs wilhJn Group on Individual Risk Faclorc 
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Experimental Control 

ion^ H/^/i 

'^^f'' _ " ^''t' Post SD n Pre HP Post SD n Pre SD Pont SO n Pre SD Post SO 

# Children 

3-4 6 111.5 8.7 111.5 15.9 9 84.6 14.0 82.4 8.b 

5+ ^^'-^ ^'^ 9 ^5.0 5.b 83.1 9.5. 

Literacy 

> 4th grade 10 110.1 7.3 102.6 ll.b 8 87.8 12.4 84.4 7.5 

<4th8radc ^ 6" 111.8 b.8 101.8 5.7 10 81.9 8.6 81.4 9.9 

Spdcinji; to ~ " 

Target Child p 
>18months b U5.8 4.9 107.2 11.5 11 82.9 10. 1 82.9 9.9 ^ 

< 18 months 9 107.2 4.5 99.5 0.8 7 87.7 10.8 82.4 7.5 3 

0?' 



Mother's Af^e 

at Tar^i't p3 
Child's Birth ^' 



21 34 13 111.5 b.l 103.5 10.8 11 82. o lo.l 84.0 10.1 

J^^^ ^ 4 1)0.3 7.9 lOl.o 7.1 7 81.3 14.4 80.7 6.2 

Sibling In 
Spt'tial Class 

No 12 111.4 b.l 100.8 b.d 8 89.8 12.4 8d.5 9.8 

_ 4 114.8 D.b 108.1 15.0 10 80.8 6.5 79.7 b.^ 

Quality ot Home ' 
(>ood 14 1 12.4 b.l 103,4 10.0 Jo 87.0 8.6 83.0 8.9 

3 5.0 98.3 2.3 2 07.3 3.2 75.7 ..9 

Maternal Ig " ' 

>70 12 llO.o 7.1 105.0 lO.o H sty.7 11.3 84.2 10.7 

<70 5 112.8 3.8 08 .0 4.0 7 81.7 8.4 80.5 4.2 ^ 

"One mother relused to lake ihi* WkAl". 
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of families into low, high low, and high risk groups is not consistently reflected 
when the individual risk variables are considered separately. Although it 
would be most convenient to find some one variable that would differentiate 
among these families for those at the highest risk, it is ^he compounding of fac- 
tors that acts to precipitate crises t,nd disrupts families. There are, however, in 
these individual risk factors some discernible trends or patterns. 

For low SES families there is a tendency for IQ to decrease with increasing 
family size. For the experimental group, there was about a 3-point advantage 
for the children from smaller families and, more importantly, the GIQ did not 
decrease across time. This was not evident for the low scoring control group. 
The factor of maternal literacy did not seem to make a difference in the pre- 
school and postintervention GIQs for the experimental children. There was a 
preschool GIQ difference, which was somewhat maintained into school. Spac- 
ing to target child, as indicated by the number of months to the birth of the 
target child from the birth of the next oldest sibling, had a strong effect in the 
experimental group, and one for which the differential was maintained across 
the preschool to postintervention GIQ measures. There was no effect for this 
risk variable apparent in the control families. 

The variable of age of mother at her child's birth seemed to have some effect 
but only in the control gro^ p. The risk variable of siblings in special class, tied 
originally to the definition of cultural-familial retardation, related tc the con- 
trol group's preschool and postintervention GIQs more clearly than to the ex- 
perimental group's. In the experimental group, two of the families had children 
among the highest scorers, while two others were among the lower scorers. 
This is perhaps a reflection of the problems associated with special class place- 
ments (i.e., whether it is for educational or behavioral problems). The quality 
of home variable was in the expected direction of influence for both experi- 
mental and control children. It was most clear in the control group where the 
poorest quality homes yielded two of the three lowest scoring children. An ad- 
ditional risk variable assigned similarly for all children in both groups was ma- 
ternal IQ; however, we separated children within groups according to MIQs 
above and below 70 on the follow-up maternal WAIS. There was some benefit 
across time to the children with above IQ 70 mothers, for both groups. 

This discussion has been mainly to suggest some of the variation that exists 
within this seemingly homogeneous group. With the exception of the risk vari- 
able sibiiftg in special class, the effect of being on the low risk side of these 
seven variables is realized in higher GIQs across time. This also holds true for 
the control group children (except for the variable of number of children in the 
family). We have not submitted these variations to statistical analysis because 
of changing and small ms, but the overall trend is rather instructive in two 
ways: that being on the lower end of high risk is an advantage and that indi- 
vidual risk variables compound to influence IQ negatively (recall that for both 
groups low risk preschool and postintervention GIQs are higher than for the 
high risk group). For children to be at either a lower or higher risk level of the 
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high risk scale is no guarantee of their IQ performance levels, as there are in- 
deed children who are both higher and lower within their risk group. If we ac- 
cept the trend that higher levels of risk on variables known not to enhance 
growth, then we could postulate that, for example, those children at high risk 
levels with IQs higher than children at lower risk levels on similar variables 
might at those lower levels achieve higher IQ performances. In other words, 
high risk prevention is not intended to prevent just low IQs but also IQs lower 
than they otherwise have to be. 

The delineation of characteristics of individuals and/or of their families in- 
dicating they are at very high risk for disruptive or calamitous crises to their 
life process is therefore fundamental to the question of preventing mental re- 
tardation. 

It is of greatest concern because the sensitivity of the selection procedure 
used by prevention studies nrust insure that risk status is not casually assigned. 
Indeed, the final measure oi the efficacy of a therapeutic intervention, as in 
any treatment, requires a sensitive baseline from which to depart. If the treat- 
ment is applied to a nonresponsive situation, then little or no movement can be 
expected. It is possible, for example, to presume as Clarke (1973) did, that 
there are three groups from which the to-be-treated sample can be drawn from 
the larger population. These three groups are not readily discernible because of 
the tendency to believe that the high risk group is homogeneous, for which fur- 
ther support is often taken from the several superficial characteristics obvious 
to the casual observer held in common by the members of these groups. 
Nonetheless, the three groups are: those for whom the treatment is appropriate 
and the results successful, namely, prevention of low intellectual performance; 
those for whom the treatme/t is not necessarily inappropriate but actually not 
entirely necessary because their intellectual performance is in the normal range 
and destined to remain so; and those for whom the treatment is not ap- 
propriate because their intellectual performance is normal and low and des- 
tined to remain so. Therefore, of these three groups, we have assumed that 
without some program of psychoeducational therapy as in most intervention 
studies the normal course of development for the first group would be 
threatened. 

However, it has not been made clear by most prevention efforts that 
therapeutic intervention is expected to be successful with only a portion of its 
target population. A major distraction to the interested observer of a target 
population of the seriously disadvantaged is the obvious economic and 
physical depression in which they live. In addition, the disadvantaged include 
racial, cultural, and ethnic minority groups and have obvious characteristics 
that identify them as members of that minority group that, together with their 
abject environment, supports the altogether casual observation that all 
members of the group are alike and the notion that with proper treatment, all 
can be moved into the average o better range. Unfortunately, this is impossi- 
ble at present ^ Vhat rather was the objective of this intervention was the 
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prevention of mental retardation in those individuals who were identified from 
among a target population to be at high risk for intellectual retardation with 
increasing age. Risk, however, is based in probability and suggests propor- 
tional outcomes. That is to say, there will remain after the selective identifica- 
tion procedure some individuals for whom low intellectual performance is in- 
evitable and some who are quite normal. We will, hopefully, learn to screen 
out these individuals and make educational interventions of this kind both 
more effective and more efficient. Therefore, as screening procedures for 
assessing risk factors continue to improve and become more sensitive, this sen- 
sitivity will increase the probability that those at high risk selected for preven- 
tive programming can and will be successfully t/eated. Then we will not miss 
individuals who can benefit and we will not include those for whom another 
kind of intervention is more appropriate. 

The direct implications of this selection procedure are twofold, that it is in- 
effective to include those who cannot benefit in a particular specialized pro- 
gram of educational therapy and grossly inefficient to include those who need 
not participate. There is neither the manpower nor the money available, to say 
nothing of the untold human suffering that is caused when false hopes are 
raised. 

When the selection procedure for this study was developed, our extensive 
epidemiologic survey of a seriously disadvantaged population revealed that, 
beyond the obvious physical depression of low SES, there were identifiable 
families who were responsible at a greater rate for children with low IQs, We 
have hopefully begun to move from looking at high risk for mental retardation 
as simply a factor of poverty or disadvantagement to the finding that there is 
within the physically impoverished environment of disadvantagement a 
unique impoverished psychological environment created in seriously disad- 
vantaged families where the mother is of low IQ and poor verbal skills, We 
believe that now we have come a step further in that those variables of SES 
and IQ may be insufficient for screening without those variables that evaluate 
the characteristics of family process. This argument does not dismiss low SES 
as an important initial screening variable for the high risk families trapped by 
poverty which conK lly exacerbates even the most ordinary problems and 
creates threats to life. And it does not dismiss low intelligence, which has fur- 
ther helped to trap aome families in their impoverished surroundings. But such 
variables alone do not reveal the tendency and/or the ability for a family to 
respond successfully to a program of rehabilitation therapy, including intense 
psychoeducational programming of the children. 



COMPARISONS OF DEVELOPMENT FOR SIBLING 
AND CONTRAST SAMPLES 

During the course of this investigation, an awempt was made to sample in- 
tellectual development in other children from the target experimental and con- 
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trol families and from low and high risk contrast populations. At least two ma- 
jor efforts over the years were made to test all siblings in each family from in- 
fants to adults. This was logistically extremely difficult to accomplish because 
of the geographic dispersion of family members so widely distributed in age 
and because individual differences in personal and social activities made 
scheduling testing sessions nearly impossible. In addition we included in the 
experimental treatment program, after the first assignment of 20 children, five 
subsequently born siblings from five different families. These data were not in- 
cluded in earlier data presentations of experimental versus control com- 
parisons. We thought it might be possible to gain from these various -lata sets 
an estimate of possible diffusion effects attributable to the intervention pro- 
gram with the target child and mother. Examination of these data actually 
proved rather informative both in estimating possible within family diffusion 
effects and in providing a basis for overall comparisons between the ex- 
perimental and control target groups and the original survey sample of a high 
risk contrast group. 

Thus, in addition to the experimental and control target children, we pre- 
sent comparison data for the small group of five experimental siblings who 
were entered late into the experimental program, the untreated siblings of the 
experimental and control families, the low r;sk contrast target children and 
their siblings, and the original high and low risk contrast sample developed 
during the original survey of the Milwaukee inner city census tracts. In all, 
there are nine samples and although they aie uneven in terms of methodology 
used to develop the data (i.e., cross-sectional vs. longitudinal, differences in 
tests, etc.), the> are instructive when conservative comparisons are made. 
These data provide both an ^»?iimate of the benefit diffusing to other family 
members attributable to treatment and a graphic illustration of the interven- 
tion's marked effect on the intellectual development of target children in com- 
parison to untreated control and contrast groups over time. 

Intellectual Development of Treated Experimental Siblings 

Subsequent to the selection and placement of the original sample of 
children, we began to include the next born sibling. Through this procedure 
five additional children were enrolled in the infant education program. This 
aspect of the program was discontinued because it became logistically imprac- 
tical for us to manage. These five children, each the younger sibling of an ex- 
perimental target child, were in effect the youngest children in the program. 
These children proceeded through the same educational program as their im- 
mediately older siblings did and were assessed on the same basis as well. The 
Gesell data described earlier did not include these younger siblings. 

The Gesell Developmental Schedules were administered to these five 
younger siblings at the ages of 6, 10, 14, 18, and 22 months. Their older sib- 
lings, who had preceded them through the infant program, were on the 
average nearly 20 months older. Four of the older children (ranges: 16 to 26 
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months) were mobile and talking at the birth of the younger sibling; one of 
them was only 12 months older. 

The performance of the younger and older siblings was essentially com- 
parable through the 14-month testing session and generally similar to the 
previously described performance of the experimental group. Whereas there 
was fairly rapid acceleration after the 14-month age point for the older ex- 
perimental siblings in comparison with the experimental group mean, the 
younger experimental siblings declined slightly with respect to their own 
earlier performance at 18 months before rising at the 22-month mark. This 
becomes more apparent when the performance mean is derived as deviation 
scores from the developmental norm (see Table 10-3). 



Table 10-3 Average Deviations from Age Group Norms for 
Experimental Group, Older Sibling, and Younger Sibling Performance 
Mean Scores for 6 Through 22 Months 







Age (Months) 




Group 


6 


10 


14 


18 


22 


Experimental Group 


1.17 


1.73 


2.71 


3.29 


5.18 


Older Siblings 


2.20 


1.38 


1.95 


4.50 


6.45 


Younj^er Siblings 


1.43 


1.23 


2.13 


1.73 


2.75 



These data reveal that the monthly growth rate at 18 and 22 months for the 
older siblings was more than twice that for the younger children. The younger 
siblings at 22 months were nearly 3 months ahead of the norm, but the older 
siblings were more than 6 months ahead. One possibility is that the older sib- 
lings benefited more directly from the mother's simultaneous participation in 
the maternal rehabilitation program (during part of which time, incidentally, 
she was pregnant), which was either ongoing or nearly over as these older 
children moved through the accelerated performance period and which acted 
together with the actual infant stimulation program. The experimental groups 
mean performance level is perhaps also a reflection of the effect of an overlap 
of the maternal rehabilitation program with the infant program. 

The younger experimental siblings were tested from 24 months to 72 
months with the Stanford-Binet (L-M) on the same schedule as were the other 
target children. The mean DQ and IQ performances lor both the younger and 
older siblings are illustrated in Figure 10-1, which also includes the overall ex- 
perimental group meai ' or comparison purposes. 

There are at least two interesting features of these data. First, the older sib- 
lings dominated the growth performance measures on the Gesell Schedules and 
up to 30 months on the Stanford-Binet, but the younger siblings came to 
dominate their older siblings across nearly the entire preschool period, 
although performance for both siblings was quite similar. In fact at the upper 
ages, from 42 to 66 months, during the more formal portion of the curriculum 
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(e.g., the reading program), the younger siblings were superior to the overall 
group mean. Second, their performance fell sharply at 72 months of age. Their 
older sibli' were generally below the group mean, as were their younger 
siblings, but did not show the same drop in performance at the 72 month 
mark. These upper agc-j of the preschool program are particularly interesting 
in comparisons of the younger and older experimental siblings because the 
younger siblings entered kindergarten whereas their older siblings had re- 
mained in the preschool program. The performance measure drop at 72 
months or at the end of public school kindergarten for the younger siblings did 
not occur fur the older siblings who stayed in the preschool program nor for 
the experimental group overall. (Beginning at 48 months, only four siblings are 
included because one family moved.) 

In Figure 10-1, data are illustrated to indicate more clearly differences be- 
tween these sibling subgroups. For the younger siblings, there is, as in their 
Stanford-Binet performance, a drop in their WPPSI performance from 60 to 72 
months, while their older siblings also show a decline in their WPPSI perfor- 
mance consistent with the overall experimental group performance but one not 
seen in their Stanford-Binet performance. Thus, in all of these comparisons, 
for the experimental older siblings and for the other experimental target 
children who stayed in the experimental program instead of attending the 
public school kindergarten, there is a similar trend toward declining WPPSI IQ 
scores continuous from 48 months to 72 months. The older siblings are similar- 
ly below the overall experimental group mean on the WPPSI, as they were on 
the Stanford-Binet. However, what does seem different is the rate at which the 
groups recover from this decline, and they all essentially do -sooner or later. 
In other words, particularly for the experimental younger and older sibling 
comparison, there is a suggestion that the effect of public school kindergarten 
is relatively positive. It has acted to facilitate the adjustment of the younger 
siblings to school so that they already begin to improve and stabilize their in- 
tellectual performance in first grade, at the end of which their IQ (Full Scale) 
performance increases. The older siblings, on the other hand, do not begin to 
change IQ (Full Scale) performance until the end of third grade, at which time 
their mean IQ (Full Scale) performance shows an increase. 

Figure 10-2 presents the performance curve of the control group in order to 
provide additional comparative support for the interpretation of the positive 
effect of kindergarten. The control group's performance is not as clearly sup- 
portive of this argument because the pattern of performance prior to 
kindergarten through the fourch grade is different, but then again so was the 
group's early developmental experience. The control group performance 
declines from 48 months to 60 months and then shows a sharp rise after their 
kindergarten experience, only to decline through first grade. However, they 
begin to recover during the second grade; by 96 months, and certainly 108 
months, they are at or above their 60-month IQ performance level. At each 
age subsequent to 84 months, they show a gain, indicating recovery from their 
post first grade low, which the older experimental siblings also show, although 
their recovery begins a year later. 
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Figure 10-1. Mean Experimental Group, Older Sibling, and Younger Sibling Gesell DQ/SUnford-Binet IQ Performance for 6 Through 72 Months 
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Figure 10-2. Comparison of Experimental Older and Younger Siblings on ihe Wechsler IQ Tesls 



In the experimental group, preschool experience seemed to raise IQ levels in 
a special way, but these early performance gains were negatively affected by 
the transition and concomitant adjustment to school with the less structured 
kindergarten and/or first grade experience. What is important might be 
termed a contrast effect of experience, that is, how one set of experiences af- 
fects another with which it contrasts. For the control children, early experience 
was very different from that of experimental youngsters because it was less en- 
riched, and there is a marked contrast between this experience and 
kindergarten, which seemed to elevate their performance at 72 months. 
Although this was only a momentary elevation and their performance declined 
after the kindergarten experience, this elevated performance was in sharp con- 
trast to the general trend of their performance. However, once the adjustment 
to school was made, with the contribution of the kindergarten experience, the 
improvement in performance attributable to school began. 

Low risk contrast group children might be seen as somewhat comparable to 
the younger experimental sibling group in terms of their developmental ex- 
perience, Presumably they both had positive and supportive preschool ex- 
periences and both entered school with kindergarten experience. Care must be 
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used in interpreting the meaning of these curves because they are based on the 
performance of relatively few children (LRC = 8, YESib =: 4), and stability of 
the group mean is somewhat strained because of the variability in performance 
of several children. The low risk contrast group performance can be said to be 
comparable to the younger experimental sibling group performance after the 
ZZ-month testing. In general, the younger experimental siblings improved in 
performance after the decline at 72 months, and although the low risk contrast 
children's performance did not fade in kindergarten, there was a comparable 
improvement in performance after 72 months. The older experimental siblings 
who did net have kindergarten experience did not begin recovery until third 
grade, and the experimental group did not show its highest school perfor- 
mance level until fourth grade. 

Within the limitations of these data, there is some support for the suggestion 
that kindergarten experience is important for getting about the business of ad- 
justing to school which is slowed by the continuation of the preschool in- 
tervention. The critical evolving qualitative components of intellectual 
development, including social skills, language, and problem solving, are in 
need of support prior to kindergarten, but kindergarten experience may 
facilitate the development of social competencies appropriate to and necessary 
for future school adjustment (see Zigler & Trickett, 1978V 

Cotrbined Experimental Siblings 

The analysis of the experimental groups performance does not include the 
younger siblings' performance in experimental group means. Only in the 
following table (Table 10-4) have we combined the performance of the 
younger siblings with the overall experimental group performance means. 



Table 10-4 Comparison of Mean Wechsler IQ Performance for the 
Extended Experimental Group (Experimental Children and Siblings) and 
the Limited Experimental Group 



lixtondcd Experimental 




(Mouths) 



Mean 



ft 



Mean 



48 
60 
72 
84 
96 
108 
120 



21 
21 
20 
21 
21 
21 
21 



1LV90 
110.66 
107.55 
103.05 
104.1^ 
102.05 
10372 



17 
17 
16 
17 
17 
17 
17 



113. 9-i 
1)0.41 
100.00 
102.94 
103.00 
102.59 
104.16 
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There is relatively little difference in the oveiall experimental mean, with 
some decrease at 72 months because of the younger experimental siblings and a 
slight increase into the schoul years because of the younger siblings' gains 
beyond first grade. 

Nontarget Siblings of Both Experimental and Control Target Children 

Beginning around the time the initial selection of families for the study was 
made and over the next 8 years, while we had close contact with the families, 
we tried to test all of the siblings in both the experimental and control families. 
This testing was performed by various independent testing teams from the 
Milwaukee area. These teams were from the Milwaukee Public School, private 
agencies, and two universities in Milwaukee (University of Wisconsin- 
Milwaukee and Marquette University). Testing was done in the families' 
homes. The testers were not told to which group the family belonged. The task 
of accumulating the sample of siblings was made especially difficult, even 
beyond the complicated logistics of testing so many individuals across a wide 
age range in many locations, because of problems with identifying all of the 
immediate members of an individual household and also because appoint- 
ments were often not kept, especially by busy teenagers. 

In Figure 10-3, we have illustrated the mean course of intellectual develop- 
ment for the siblings of both the exMerimental and control target children com- 
bined in comparison the mean p?rfcimance of the high risk contrast group 
derived from the original survey data. In general, the curves are similar in that 
both decline, with an increasing percentage of below 80 IQ scores. The drop is 
greater in the contrast group curve, with a greater number of below 80 IQ 
scores. Considering that there is a difference of more than 10 years between the 
testings, the comparability of the e two groups' performance is rather good, 
suggesting that the phenomenon of declining IQ performance with increasing 
age in siblings from families with low IQ mothers is reliable. 

In Table 10-5, the siblings group and contrast group mean IQ performances 
and incidence of scores below 80 are compared across increasing age periods. 
The general trend in IQ performance for the sibling offsp/ing of low ( < 75) IQ 
disadvantaged mothers holds in that there is a mean IQ performance decline 
with increasing age and there is an increasing percentage of 80 or below IQ 
scores. 

In Figure 10-4, the intellectual performance of the experimental and control 
siblings has h^^n separately illustrated for comparison. The siblings of the con- 
trol target cit;!d»*pn show a performance comparable to that of the siblings ol 
the experimental target children up until the 84-month mark, with both groups 
declining slightly. However, at the 84-month mark the control group begins to 
decline from a mean of 87.2 to a mean of 74 at 168 months and beyond. The 
experimental siblings, on the other hand, discontinue the decline from the 
higher infancy level of 90.2 at 84 months, where their mean is 86.8, and main- 
tain a fairh' stable performance level to 168 months, where the mean is 36.1 
The mean performance data are presented in Table 10-6 for comparison of the 
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Table 10-5 IQ Performance Means and Incidence of Low ( < 80) 
Performance for Experimental and Control Siblings (Combined) and a 
High Risk Contrast Group 



Siblinf^s Contrast 



A^e n Mvuu IQ <S0 n Mviw IQ % <60 



3«5 


83 


83.5 


34% 


86 


85.5 


22% 


0-8 


72 


83.5 


33 


77 


78.2 


57% 


P-il 


68 


81.5 


43% 


53 


76.0 


62% 


12 + 


67 


79.9 


49% 


54 


70.0 


87% 



two groups of siblings, along with the change in incidence of 80 or below IQ 
scores with increasing age. 

As we moved out on the age dimension, the frequencies became smaller and 
individual performances tended to distort the mean at the higher ages; 
therefore, we began to group scores beyond 132 months. Percentages of IQ 
scores <80 are also shown for combined age groupings, as was done in the il- 
lustration of experimental and control sibling performance in Figure 10-4 in 
order to represent more lairly the frequency counts between groups across the 
age categories. 
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By separating the experimental and control siblings, a rather sizable dif- 
ference in performance can be seen beyond the 84-month mark, as well as a 
substantial difference in the quality of the performance distribution. In the lat- 
ter case, this difference is revealed by the higher incidence of IQ scores below 
80 in the control sibling population than in the experimental sibling popula- 
tion. In fact, the incidence of IQ scores below 80 for the control siblings is 
generally twice that for the experimental group siblings. If we again compare 
the performance curve for the experimental and control sibhngs to the original 
contrast group across time, it can be seen that the control siblings coincide in 
their declining IQ performance with the original contrast group, and the com- 
parison of the incidence of IQ scores <80 is also quite similar. Therefore, the 
performance of the sibling offspring of mothers with IQs below 80, illustrated 
in Figure 10-4 as the contrast group performance, is repeated and 
demonstrated to be a reliable phenomenon by the comparative performance of 
the sibling offspring of the control families where the mother is below 75 in IQ. 

The marked difference in performance for experimental sibling offspring 
after 84 months of age suggests diffusion from the .naternal rehabilitation pro- 
gram's benefits into the family. The exact nature of ti.^ benefit or the 
mechanism for its diffusion is not revealed by any measure we made with the 
families. Anecdotal observations on family behavior at family-school gather- 
ings, such as parent coffee hours, suggest that there was a growing involve- 
ment with the program as time went by. In fact, a small graduation ceremony 
for the first children leaving the program to enter school was attended by over 
200 people, a number out of proportion to the nine children who were 
graduating. It would have been possible, however, only by continuous 
measurement of each nontarget sibling throughout the course of the preschool 
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program and beyond to have provided a baseline from which we could have 
judged more conclusively whether the large discrepancy between sibling IQ 
performance was in fact the byproduct of a diffusion of the intervention pro- 
gram to nontarget family members. 

Low Risk Contrast Siblings 

We tested the siblings of the low risk contrast children over the same period 
of time and in the same manner as we tested the nonparticipating siblings of 
the experimental and control groups. This testing was also conducted by the 
same independent testing teams uninformed as to the families' group assign- 
ment. The mean IQ performance levels for the low risk contrast sibling group 
are presented in Table 10-7. 

Table 10-7 Mean Full Scale IQ Performance Levels for the Low Risk 
Contrast Sibling Group for 48 Through 168 Months 



Age 


Meat} 


SD 
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91.4 
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The siblings of the low risk contrast sample were comparable in perfor- 
mance to the original low risk contrast sample. Performance remained very 
stable for the group between preschool and adolescence, with the exception of 
increased mean performance at school entry age. Performance was on average 
in the normal range. 

Comparison of Target Children by Ordinal Position 

An additional source of information by which the possibility for diffusion 
could be established more reliably was change in IQ performance of siblings 
ordinally closest to the target child. Two assumptions wc made were that the 
discontinuation of the declining IQ performance observed in the siblings of the 
experimental group children around age 84 months, but not seen for the con- 
trast group or the nontarget control siblings, would begin prior to the 
84-month mark and that the effects of diffusion would be strongest nearest the 
target child. Therefore, we used the experimental child and the control child to 
plot the mean IQ performance of their siblings according to their ordinal posi- 
tion to the target child. To be sure, this is only a way ot gaining an estimate of 
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the force of the target child as the possible source for the diffusion of the in- 
tervention program effect. Sixteen target children in each group had siblings 
that were younger and/or older. The mean IQ of these children is presented in 
Table 10-8. 

The difference between younger and first older ordinally positioned siblings' 
mean IQ performance is 10.3 IQ points for the control group and ^.8 IQ points 
for the experimental group. This is suggestive, complications of adjusting for 
age, sex, and other methodological problems of IQ testing notwithstanding, 
that the difference is the result of the experimental target child's effect on the 
next older sibling and that that effect is to reduce or to slow the IQ decline. 
Again, the mechanism for this diffusion effect from the child and the relation- 
ship of the mother to nontarget siblings is not apparent. 

We carried the mean IQ performance curve for the ordinal position of sib- 
lings out to the fourth and older position. These data are illustrated in Figure 
10-5. The mean at each ordinal position as well as the median have been 
presented for compprison purposes. Essentially, the two groups are quite 
similar at the younger position and the median scores are equal. The percen- 
tage of IQ scores <80 is also about the same. As the transition across the 
target child's position is made, the rate of loss is very different between groups. 
This differential can be seen in Figure 10-5 and is revealed as a slower rate in 
decline for the experimental group, which at the transition from younger to 
first older is nearly 5 points for the experimental family siblings but translates 
into about a 17-point difference at the okl st position. In other words, it seems 
that there is a slowing effect on the rate of decline effected by the experimental 
target child, which btakes the declining IQ of older siblings beginning with the 
next oldest. The decline for the control siblings begins at the younger position 
and continues through the control target child and the subsequent ordinal 



Table 10-8 Mean IQ Performance of Siblings Identified by Ordinal 
Position Relative to Target Children 
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Figure 10-5. Mean IQ Performanct of Siblings Identified by Ordinal Position Relative to Target 
Child 



positions unabated. At the ff»urth older position, the mean IQ of the siblings 
(68.7) approximates the mean maternal IQ for these families a' entry to the 
program (66.5). Also, the distribution of IQs is different from tpe first older 
position and beyond, with a considerably greater incidence of IQ scores <80. 

In Figure 10-6, we have illustrated the change in deviation of the mean IQ at 
each ordinal position from the mean IQ of the family. To be sure, this is con- 
founded with IQ level, but it is clear that there is a rather marked difference in 
the movement of individual family members' performance levels across these 
ordinal positions. In other words, after the major drop in IQ between the 
younger and first older position, the experimental families show about a point 
or so change, suggesting an evenness of the diffused effect across the family, 
whereas the control group deviation from the family mean declines rapidly to 
negative levels. An additional analysis of family IQ performance considers IQ 
as a function of family size (Table 10-9). As noted previously, IQ declines with 
increasing ^amily size. 

The data in Table 10-9 do not, of course, include the IQs of any of the target 
children. These data suggest that the experimental program's greatest effect is 
for the smallest families, but that there is benefit for even larger families, as we 
compare the experimental and control means at five or more children. This lat- 
ter finding would seem to suggest an increased awareness by the mother of her 
familial responsibilities, attributable to th^ maternal rehabilitation program, 
in a way that has been effective in offsetting ^n expected decline in mean fami- 
ly IQ performance with increasing family size. This decline is, however, found 
in the control families. 
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Again, a sequential measurement of the sibling IQ performance levels on a 
time line coincident with various phases of the experimental program would 
have provided a more sensitive baseline from which to judge whether there is 
an effect of the experimental program diffusing ;rom the mother and the target 
child. There is, however, on the basis of our other assessments initially no 
reason to e) pect the sizable post 84-month difference between experimental 
and control siblings. The families (mothers' and general family) characteristics 
were, on all measures, not significantly different. A conclusive demonstration 
of diffusion would be instructive as to the cost-benefit implications of future 

Table 10-9 Mean Family IQ as a Function of Family Size 
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programs for disadvnntaged families. These data suggest at least the necessity 
to include, in the evaluation schema of future similar investigations, assess- 
ment of nontarget family members and psychoanthropologic observations jf 
family functioning as well. Such an effort would be rewarded by providing in- 
formation on possible additional sources of disruption of a family rehabilita- 
tion effort, that is, where adolescents not targeted may distract from the thrust 
of therapy toward a parent and/or a younger child. 

EXPERIMENTAL AND CONTROL GROUP 
PERFORMANCE BEYOND 120 MONTHS 

When intervention ceased, the children were tested once each year for the 
first 4 years. Independent psychologists were employed to test children en 
masse, arranged for logistical convenience rather than at age levels, and test 
scores corresponding closest to 84, 96, 108, and 120 months of age were 
grouped for comparison (see Table 8-3). 

After the children were IQ tested at the 120-month level, however, it 
became even more difficult to test them on a regular yearly basis. We did 
manage to retest the children at around 12 and 14 years of age, again using the 
Wise for consistency. 

In the following table (see Table 10-10), the IQ performances for the ex- 
perimental, control, and low risk contrast groups are presented. From the-se 
data it seems that the experimental and luw risk contrast children have ma :■- 
tained a normal (GIQ = 100) level of intellectual performance, while the con- 
trol children have continued to rise to a mean of 90.65 (GIQ). In comparison, 
the low risk contrast group shows a slight decline (GIQ = 98.5) to a level 
slightly below the experimental group's and nearly 8 points superior to the 
control groups. These data represent iQ measures tor nearly 85% of the 
children who were considered members of original experimental and control 
families. 

Profile analyses Indicated that there was no change in WISC Full Scale IQ 
scores for experimental children and that their IQ level from 84 through 168 
months of age was significantly higher than the IQ level for control children. 
Profile analyses of all WISC IQ scores indicated that there was a significant 
group X age interaction, F(5, 29) = 4.00, p < .01, for the rate of general in- 
tellectual development. There was no change in the rate of development for ex- 
perimental children across the 84 through 168 month follow-up period, but 
there was a steady increase in the rate of development for control children over 
this period that was significant, f(5, 13) = 3.81, p < .05. There was a parallel 
and significant .ncrease, F{10, 58) = 2.81, p < .0^ for both groups in the rate 
of development as assessed by performance measures of intelligence, but ex- 
perimental children experienced a significant, F(5, 12) = 12 55 p < 001 
decl ine in the rate of development as assessed by verbal measures of in- 
telligence. The rate of development for experimental children was significantly 
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Table 10-10 WISC Full Scale, Verbal, and Performance IQ Stores for 
Experimental; Control, and Low Risk Contrast Children 
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Control 



144 
108 



144 
lb8 



Full Scale 



Verbal 



Experimental 



Low Risk Contrast 



101.0b 



8P.18 
91.13 



P^.bO 
97 40 



11 7b 
10.91 



12.31 
11.93 



14.20 



82.00-124.00 
87.00-125.00 



71.00112.00 
67.00-112.00 



88.00-121.00 
88.00-104.00 



17 
lb 



17 
lb 



91.00 
93.19 



86.00 
85.38 



95,00 
9b.O0 



sn 



8.7t> 
7,18 



9.27 
10.38 



12.29 
4.^0 



Rivi}^e 



81.00-109.00 17 
84.00-104.00 lb 



b5. 00-101. 00 17 
65.00-lOb.OO lb 



82.00-108.00 
92.00-104.00 



5 
5 



107.29 
109.0b 



94.71 
99.13 



105.20 
103.40 



Performiince 
sn Rmi^e 



16.88 
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higher than the rate of development for control children in terms of perfor- 
mance, F(6, 28) = 5.72, p < .001, verbal, F(6, 28) 18.43, p < .001, and 
general measures of intelligence, F{6, 28) = 10.60, p < .001, across this 
follow-up period, but Bonferroni-Dunn confidence intervals for assessments at 
144 and 168 months of age were slightly below zero, indicating that the dif- 
ferences of 9.76 and 9.93 IQ points between groups at these individual com- 
parison points only approached significance. 

Although the experimental children as a group maintained a normal IQ 
level and were superior to the control group, their school behavior was poor 
and quite similar to the control children's deportment in school. Almost with- 
out exception, reports of lags in performance and discrepancies between po- 
tential and achievement were accompanied by reports of difficulties in atten- 
tion span and motivation and/or attitude problems. As the children grew old- 
er, there were psychological reports of increasing conduct problems and ab- 
senteeism, which reflect negative attitudes toward school. Poor self-concept, 
unmet needs of support, and a concern for nurturance were frequently empha- 
sized in these reports. Several of these children were no longer living with their 
natural mothers: At least one was placed in a foster home, another was in a 
residential setting for emotionally disturbed children, and one child v;ds placed 
with an aunt by the social welfare services because of reports of child abuse. 
Over one third of the files included referrals to social welfare agencies to pro- 
vide underwear, socks, winter coats, and other basic clothing items so that the 
child could continue to attend school. One can only speculate on how such 
deprivation influences the child's general self-concept and expectations and 
how these in turn affect his or her performance in academic areas. Individual 
reports on each child's behavior are presented in Chapter 11. 

COMPARISONS OF INTELLECTUAL 
DEVELOPMENT 

In Figure 10-7, we have illustrated the course of intellectual development for 
all nine of the groups for which we have made IQ assessments, including the 
low risk contrast siblings and low risk contrast target children, the experimen- 
tal sibling group, the control sibling group, as well as the experimental and 
control target groups. These data afford comparisons to the performance of 
the original survey low and high risk contrast groups. When comparing per- 
formance levels for these groups, it must be remembered that assessments for 
untreated siblings and contrast groups were cross-sectional, while assessments 
for the experimental, experimental younger siblings, control, and low risk con- 
trast target groups were longitudinal measures, developed at successive and 
consecutive intervals. This illustration demonstrates the range of difference 
between groups of untreated children from disadvantaged b.ickgrounds where 
the IQ level of the mother varied. But even more so, comparison of mean IQ 
levels for these nine groups cleariy reveals the difference in performance for 
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children from microenvironments that are considered conducive to intellectual 
development and those hypothesized to be deleterious for intellectual develop- 
ment. The offspring of the high risk, low IQ control families followed the 
trend of declining IQ performance with increasing age demonstrated by the 
original high risk contrast group. Although demonstrating considerably lower 
mean intellectual performance growth as they developed (compared with their 
treatsd older siblings), the siblings of the experimental group were nearly 10 
points higher in performance than the control siblings at maturity. The perfor- 
mance levels of siblings of the low risk contrast children were quite com- 
parable to the earlier low risk contrast sample's developmental level. The low 
risk contrast children's performance was somewhat higher, considering that 
most of their mothers had IQs over 100, while the original survey contrast 
group extended down to 80. The scores for the low risk contrast group were 
also above all other cohort sample means, including their own siblings'. Some 
of the difference in favor of the low risk contrast children is probably at- 
tributable to benefits accruing from the repeated testing for this group as com- 
pared with the single or infrequent testing of their siblings. 

We noted in our discussions of the epidemiology of high risk populations 
that one characteristic was the increasing incidence of below 80 IQs with in- 
creasing age at a rate quite a bit higher than for the offsprin , of higher IQ low 
risk mothers. In Table 10-11, we compare the rate of below 80 IQs with in- 
creasing age for the high and low risk populations. 

From Table 10-11 it can be seen that the incidence of low IQ { < 80) has been 
dramatically reduced in the experimental group as compared with the control 
group. The experimental group seems most similar to the low risk contrast 
group and to the low risk contrast sibling group, followed by the experimental 
siblings and the control target group. The control siblings and the high risk 
contrast groups are most alike. The control group has a lower rate of decline 
than the control siblings or the high risk contrast group. Some of the 
discrepancies, as we compare these various groups, are attributable to benefits 
that accrue to IQ performance becf^use of repeated testing over time. The 

Table 10-11 Percentage of 80 or ^.-low IQs with Increasing Age for All 

Grou^ J Compared 



A^c (in Months) 
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stability in performance attributable to that effect is apparent in the case of the 
control and low risk contrast groups as well as for the experimental group. The 
table also points out the discrepancies that will occur in longitudinal data ob- 
tained by repeated sequential testing on a single cohort as compared with a 
similar population from which cohorts are selected cross-sectionally for testing 
over time. Obviously, the most dramatic comparison remains the experimen- 
tal group children to the four high risk groups (experimental siblings- 
untreated, control, control siblings, and contrast) because the experimental 
group's performance has been maintained in the normal range and remains 
above the other groups in mean IQ performance, and because there is no in- 
dication of below 80 IQ functioning through 14 years of age and 9 years of 
schooling. 



SUMMARY 

In summary, we believe these comparisons provide additional support for 
the effects of the microenvironment created by the mother, who most directly 
influences cognitive development for children. The experimental group in this 
study was provided with an intensive intervention program assumed to be 
similar to the microenvironment provided naturally by mothers with high IQs 
(>100), even though they also live within a generally disadvantaged setting. 

The comparability of IQ measures across the preschool and early school 
years for the low risk contrast and Experimental groups supports our basic 
premise that mild retardation can be prevented by offsetting the negative in- 
fluences of the microenvironment created by the low IQ, low verbal skilled 
mother. The performance of both groups across this period was in marked 
contrast to performance levels for the control children who resided \u the same 
general geographic setting, but grev^/ up in microenvironments created by low 
functioning mothers. It is these children who are most likely to demonstrate 
the dramatic declines in intellectual performance previously believed to be 
characteristic of the majority of children from deprived environments. 
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In this chapter we have drawn together anecdotal information and in- 
dividual performance data for the children and the families who participated 
in this project. The purpose of this information is to complemenf the data ob- 
tained by formal assessment procedures (e.g., standardized tests, experimental 
learning and language tests, and mother-child observations) that have been 
presented primarily as group data. The child and family histories described 
nere were based on intervie».s; reports from teachers, psychologists, and 
social workers; and informal observation, This type of information describes 
family characteristics, patterns, and functioning (which are typically not 
revealed by other more formal measures) and thus increases the ability to gain 
some insight as to the character and substance of these families, These anec- 
dotal descriptions are intended to provide an appreciation of the heterogeneity 
of these families and, as well, to reveal their strengths despite the numerous 
adverse influences that pervaded their lives. 

The family environment constitutes a powerful influence against which all 
other environmental influences become secondary. Stereotypes have been 
developed that negatively characterize the black family, the hispanic family, 
the native-American family, and little therefore has been said about either the 
strengths or the considerable heterogeneity of differences among these 
families. The stereotype characterization has often been unfairly narrow and 
demeaning and suggests implicitly that limitations in the performance of these 
children are understandable. This state of affairs is at once insidious and un- 
true. The limits to successful pen'ormance are complex and not explained away 
by socioeconomic diffeiences. Intrafamilial factors, which developmentally in- 
fluence the quality of the learning experiences of the child, may have been 
either inadequate and/or inappropriate for the challenges he or she is to face in 
the world at large. In effect, a closer examination of the characteristics of each 
child's family is as important as the assessment of the individual child, To 



ERLC 



311 



n 
O 



312 



II. The Children and Their Families 



whatever extent an educational program matched to an individual will be ef- 
fective, that program will require the reasonable ability of the family to extend 
the educational program into the home. 

The black family in most recent descriptions has had its weaknesses and 
problems featured, and yet it is the family that is perhaps the very mechanism 
that has aided blacks through historically hard times by providing love, com- 
panionship, self-esteem, and a refuge from the outside world. Therefore, 
although most attention has focused on the social pathology of the black fami- 
ly, there is far more evidence that points to its strengths. Understanding the 
processes in family functioning, especially as they impact on developing 
educational programs for the culturally different black child, is a critical fac- 
tor, although seriously underdeveloped. In large cultural groups, we tend to 
underestimate both the extent and significance of the diversity within the 
group, explaining behavior by the more obvious features that distinguish be- 
tween groups. 

Socioeconomic status has traditionally been used to explain child perfor- 
mance, whether successful or unsuccessful. When research responds to the 
stereotypes of social class, little regard is shown for the differential processes 
within and between families of similar SES, the process by which the family 
mediates development of its children. Indeed, SES has been confirmed repeat- 
edly as the significant predictor of a child's academic success (Coleman et al., 
1966). Yet, there is a disconcerting factor in th. ' the low SES subpopulation 
groups contain, and may even have trapped, excess numbers of minority or 
culturally different children. What we have is the fact that SES predicts well 
the failure of culturally different children because, as Cole and Bruner (1971) 
suggested, "the yardstick of success is the middle class, the power of which ren- 
ders cultural differences into deficits." The academic failure of such groups 
should nut confirm the failure of some sort of homogeneous lower class group, 
but rather to confirm that this group is quite different from the group upon 
which the development of most assessment instruments has been predicated. It 
is a signal that a prescriptive educational program is needed. 

The following brief anecdotal family histories will, I hope, serve to illustrate 
the diversity of family functioning among the study families and thereby dem- 
onstrate the lie of the insidious stereotype. The n?mes of the individual family 
members are fictitious. The majority of the information was collected when we 
had closest contact with the families. Follow-up interviews, occasional visits, 
and telephone calls were sources of information about the family that com- 
bined with public school information about the children to provide a sense of 
the children's and families' growth beyond the preschool program. The infor- 
mation has been limited because of space and because every effort was made to 
represent a family fairly and not simply to chronicle what we knew about 
them. 
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Beth, the fourth of six children, was born when her mother was 32 years 
old. Six months after her birth, her parents separated. No father was present in 
the household after that time, although two more children were born within 
the next 7 years. The children were reared by the mother with the help of her 
relatives, who lived in the neighborhood. Financial support was largely 
through food stamps, welfare payments. Title 19, and the mother's earnings as 
a part time cleaning person. 

Beths mother was the third of 10 children. A ninth grader when she 
dropped out of school, she had a second grade reading level. Her Full Scale 
WAIS IQ, which was 59 at the beginning of the program, rose only to 62, 8 
years later. When she came to Milwaukee from her native Arkansas at the age 
of 20, she had never had a paying job. Her only employment since then was as 
a cleaning person. Despite these handicapping circumstances, she was one of 
the most loving and supportive mothers in the program. The family home, 
though in need of repairs, was clean and adequately furnished. Many photo- 
graphs of the children were in view; when the children were in school, book- 
cases filled with books appeared in the home. 

As a young child at the Center, Beth, with her lively sense of humor, was 
outstanding and popular among her peers. Notw*^istanding a slight eye defect 
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that required corrective lenses, she became an excellent reader and displayed a 
retentive memory. Because her mother could not read, Beth learned to listen 
carefully to the notices that the Center usually sent home to the parents. She 
would then relate the message to her mother, word for word. 




Beth's Stanford-Binet IQ irom age 24 to 72 months ranged from 114 to 135, 
with an average GIQ of 122.9. For the greater part of this 4 year period, her 
scores were on or above the mean for her own group. 

On the Wechsler tests, Beth s Full Scale IQ, which had ranged from 106 to 
119 (GIQ 112) during her preschool years, dropped to a range of 86 to 104 
(GIQ 97) after she entered public school. These scores, however, were still 
above the control group mean and were considerably higher than the tested 
IQs (72 to 78) of her older siblings. 

Beth entered public school with good skills in reading, the area in which she 
was to do her best work in the next 4 years. Cooperative primary tests given in 
the second grade placed her within the average range, on both national and 
citywide bases, in cognitive abilities. In comparison with other students in the 
city, she placed within the upper average range in reading and within the mid- 
dle average range in word analysis and mathematics, but was rated below 
average in listening. 

On the Metropolitan Achievement Tests, Beths scores on the Total 
Reading, Language, and Total Math subtests placed her on or above grade 
level during her first 3 years in school. After her third year her performance 
was slightly below grade level in Total Reading and Language and a year 
below her grade level in Total Math. Beth maintained her MAT scores at near 
average range in the seventh and tenth grades. 

n public school Beth received generally average grades, with some unsatis- 
.actory marks in areas of language and arithmetic during second and third 
grades. Althougli her teachers spoke with approval of her reading ability, their 
other comments from second grade on revealed problems of adjustment on 
Beth's part. On her third grade report card, for instance, was the follo;v:rig 
note: "Very sassy -doesn't want discipline- talks back. Disrespectful." In an 
evaluation of Beth's progress conducted when she \vp« in fourth grade, a 



11. The Children and Their Families 



315 



school psychologist noted that while teachers had cominented on Beth's "ex- 
pressions of temper/' her name had also been placed on the list of children who 
were considered to be of superior ability within her school. The psychologist 
rated Beth's intellectual ability as average and described her self-concept and 
contact with reality as adequate. The report added that while Beth was prob- 
ably "able stand up for her rights physically and verbally in altercations 
with h-^ ers/' she was somewhat dependent upon adult figures and needed 
reguU turing and attention from her teachers in order to maintain a con- 
sistent of academic success. 

In the niii.ule school years, Beth got into trouble several times because of 
her behavior. She received six deportment records for fighting, using bad 
language, and refusing to loilow directions. 
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Bonnie's mother was one of seven children. She and her husband were both 
in their late teens when they left Arkansas for Wisconsin. At the age of 17 she 
had the first of her five children. She was 22 when Bonnie, her fourth, was 
born. After 6 years of public school, Bonnie's mother remained virtually il- 
literate, with a WRAT reading level below the first grade. Her Full Scale WAIS 
IQ was 52 at the original testing and 53 at the retest, 6 years later. Through the 
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vocational program she secured full time employment as a nurse's aide. Her 
husband, who had gone as far as the 10th grade in school, worked intermit- 
tently as a bartender. In 1976 he died of a liver disease. Shortly afterward, 
Bonnie's mother became ill and stopped working. The family went on welfare 
at that time. 

Bonnie, an active, articulate child, was close to her family, especially to her 
father, who used to come to visit her in school. She was often seen making 
gifts to bring home to him. Throughout her preschool years at the Infant 
Center, Bonnie performed exceptionally well on all her language tests often 
scoring well above her own (experimental) group's mean, particularly on the 
Sentence Repetition Test. On the two testings of the ITPA, her PLQ was 118.1 
at 54 months and 110.8 at 78 months, 4 and 3 points, respectively, above the 
experimental group mean and over 20 points above the control group average 
PLQ. 




Over 4 years of testing, Bonnie's Stanford-Binet IQ ranged from 117 to 144, 
with an average (GIQ) of 125.4. Throughout the 4-year period, her scores re- 
mained on or above the average for her group. 

On the Wechsler tests, Bonnie's Full Scale IQ, which had been close to her 
group's average from her fourth to her seventh year, dropped to well below 
that average in the last five testings, ranging from 87 at age 14 years to 96 at 
age 10. These scores, however, were in marked contrast to the tested IQs not 
only of her mother but also of her oluer siblings, all three of whom were doing 
poorly in school and reading far below their respective grade levels. Her elder 
sister and an elder brother were assigned to special classes for the educable 
mentally retarded. 

During her first 2 years in public school, Bonnie did well in all acadei.iic 
areas. Her grades were satisfactory and her performance on the Metropolitan 
Achievement Test was within the average range. She seemed, however, to 
have some difficulty with social and behavioral adjustment She was described 
by her first grade teacher as being disrespectful to adults and peers, given to 
fighting and outbursts of temper, and lacking respect for the belongings of 
others. Another teacher speculated that much of Bonnie's misbehavior was 
prompted by her older sister, who dominated her. After the second grade her 
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behavior was reported to have improved, although she continued to be inat- 
tentive in class and to get into occasional fights on the playground. By this 
time her academic performance had fallen below grade level in all areas, in- 
cluding reading, previously one of her favorite activities. On the Metropolitan 
Achievement Test taken at the end of third grade, her performance had also 
fallen below her grade level. Although her teacher recommended that she be 
retained in Extwded Primary, the school psychologist advised otherwise on 
the grour»..lt Bonnie's lowered achievement was more likely attributable to 
her atten problem, her altitude, and her inattentiveness in the classroom 
than her ility to do the work. She was then transferred to a multiunit, in- 
dividually t,v.ided education school, »vhere she seemed to make fair progress in 
her academic and personal development. Bonnie maintained her achievement 
levels in the MAT when tested in grades seven and ten. However, she con- 
tinued to have difficulty in peer relationships 

Bonnie lived with her mother, her father's mother, her three brothers, and 
her sister in a rented five-room apartment. Her mother, sickly since her hus- 
band died, stopped working. She felt that Bonnie was doing well in school and 
was getting along well with others. Bonnie, she said, whined a lot at home and 
"wants to be the baby;" she always spoke of her father and of the things he let 
her do when he was alive, 'ut, she added, "Bonnie is not a real bad kid." 
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Brad's mother was born in Mississippi but n^oved to New Orleans, where 
she worked intermittently as a beauty parlor attendant. She was married at the 
age of 17 and had her first child at 18. An eighth grader when she dropped out 
of school, she had a WAIS IQ of 59. She and her husband separated after the 
birth of her second child. In 1966 she moved to Milwaukee with her eldest son 
and started living with Brad's father, a police officer. They had four children, 
of whom Brad was the eldest. Byron, who was born 2 years later, was also 
enrolled in the Infant Center. The children's father, 10 years older than their 
mother, lived with the family in a well kept, upper floor apartment and was 
the family's sole means of support. In 1971 the family moved to Louisiana, 
where Brad entered public kindergarten and Byron was placed in a daycare 
center. 

Brad had a greater inclination than his brother toward language activities. 
He was fond of listening to stories and was an eager participant in reading 
readiness games. Often he would surprise his teachers with long, coherent, 
logical sentences. During the time for free choice activities. Brad preferred 
books and quiet games while his younger brother amused himself with toy 
trucks. 



Throughout the time he was at the Center, Brad's Stanford-Binet IQ kept 
pace with that of his group. The sole exception was at age 42 months, when his 
score wab 135.5, exceeding his (experimental) group's mean by almost 10 
points. 
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Byron was tested only three times. His scores on these occasions were well 
below the mean for his group but were at least 10 points above that of the con- 
trol group. 
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Christopher's mother was born in Mississippi, the second vi four children. 
She married at the age of 17 and had the first of her three living sons at 18. Her 
husband, the father of her two eldest sons, was killed at home when the 
children were 6 and 3 years old. She moved to Milwaukee 5 years later. 
Christopher was born when she was 31 years old. Although Christopher's 
father saw his son regularly for about 5 years, he never lived with the family. 
He left the state when Christopher was 5 years old and corresponded with him 
onh' sporadically. The mother, who suffered periods of ill health, worked on 
and off in nursing homes and factories. Supplementing her earnings were 
AFDC and social security payments. 

One of the few literate mothers in the project, Christopher's mother had a 
sixth grade reading level and a tenth gradi- education. Her Full Scale WAIS IQ, 
which was 68 at the tirne of the initial survey, rose to 77 at retest, 8 years later! 
She seemed to be an anxious, unhappy person, brset by illnesses, worries, and 
problems. Both of her older sons, whf^ had witnessed their father's violent 
death, developed emotional problems and on several occasions threatened her 
and Christopher with bodily harm. One of them spent much time in detention 
homes and mental institutions. His mother feared that Christopher would 
Er^w up to be like his half-brothers. 

ERJC 3;]u 



320 



11. The Children and Their Families 



Christopher lived alone with his mother for several years, sharing a 
bedroom with her in their three-room rented house. Even when he was a small 
child, his mother used to discuss her problems and fears with him. Perhaps 
because of this, Christopher developed a very close relationship with his 
mother. Even as a young child, he was concerned about her health and v\ aS 
more considerate about her needs than was usual for children of his age. 

At the Infant Education Center, Christopher was a serious child who quick- 
ly showed an aptitude for mathematics and problem solving activities. During 
this time, he became an able reader and showed an exceptional memory. At 
the age of 5, for instance, he could remember the birthday and street address of 
every child in the Center. 
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Christopher had a Stanford-Binet IQ that ranged, over 4 years, from 120 to 
137, with an average (GIQ) of 127. . With few exceptions, his scores were con- 
siderably higher than the average for his group. 

Wechsler IQ tests from ages 4 through 14 showed a Full Scale IQ range of 
121 to 138, consistently higher than the average for the experimental group 
and as much as 50 points higher than the control group average. 

Evaluations made by his grade school teachers and the results of standardiz- 
ed achievement tests from first to fourth grade indicate that Chrisiopher's 
academic performance was completely satisfactory. Grades of "Outstanding" 
were predominant in his first grade final report card, and he placed in the high 
to above average categories on the three subtests of the Cooperative Primary 
Tests. 

On the Metropolitan Achievement Tests, Christophers performance in all 
areas was consistently at or above his actual grade level. The resultj from these 
tests placed him (in relation to national norms) within upper and above 
average categories on the different subtests, with the exception of computa- 
tion. On this subtest, he performed on the high level, with a national percentile 
ranking of 96. 

During the second and third grades, Christopher seemed to develop prob- 
lems with his work habits and his relations with his peers. His teachers 
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observed that he did not complete his assignments on time and did not get 
along well with other children. His third grade teacher's remark that 
Christopher wanted "to have his own way about most things" and did not 
"respect the rights of others' was restated in a somewhat different light by a 
school psychologist, who noted that "(Christopher's) curiosity and high level 
of self-confidence could possibly bring (him) into conflict with others." The 
same psychologist, evaluating Christopher at the end of the third grade, also 
described him as a "well motivated, well adjusted child" whose academic 
achievement was above grade expectancy in all areas and was commensurate 
with his intellectual functioning. 

In the open school to which Christopher went after completing third grade, 
he was described as bright but often seemingly unmotivated. He had also lost 
some of his self-confidence and seemed to the school psychologist "a somewhat 
sad youngster ..no has some concerns regarding his ability to be successful in 
his environment." A psychological evaluation conducted on Christopher dur- 
ing the fourth grade indicated that although his intellectual abilities ranged 
from high average to superior, his achievement was only within the average 
range in relation to his age group. The school psychologist suggested that emo- 
tional concerns might be interfering with his motivation in school, and thus 
with his academic performance. Toward the end of the year, however, 
Christopher's teacher reported an improvement in his attitude and further 
commented that Christopher was reading above grade level, was an eager and 
able participant in his math group, and was demonstrating in his written work 
"an absolutely fantastic imagination, and excellent grammar and storytelling 
skills." It seemed, then, that Christopher responded well to the atmosphere of 
the open classroom. 

Christopher made considerable progress in grades five through ten, receiv- 
ing good reports. This was also reflected in his maintaining the same level of 
performance on the Metropolitan Achievement Tests, with average scores in 
Reading and above average scores in Math. 



Cindy 
Family Characteristics 

Cindy was the youngest of four -hildren. Her father, who died in an in- 
dustrial accident when she was 2, hac i ninth grade education and had been an 
assembly worker in Mississippi for / years before coming to Wisconsin. In 
Milwaukee he obtained a better paying job as a foundry worker, a position he 
kept until the time of his death 5 years later. 

Cindy's mother, also from Mississippi, was the fifth of 11 children. When 
3he married Cindy's father, she was 19 years old and had already had one 
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child. She had Cindy when she was 26. Although she completed the 11th 
grade, her reading level was below the third grade. Her Full Scale WAIS was 
65 at the time of the initial survey and 64 at retesting, 7 years later. Until she 
came to Wisconsin to join her husband, 2 years before Cindy's birth, she had 
never had a paid job. Her first position was as a laundry attendant. For a year 
she worked full time at this job, which paid her $44 a week. At her next posi- 
tion, as electric wire assembler, she earned $180 per week. 

During the period of the study, the family moved three times, from a house, 
to an apartment, and again to a house. These home were always well kept and 
clean. Books, mainly bible stories and children's literature, were in evidence. 
AM members of the family, including Cindy's father, were very cooperative 
and courteous toward our research staff, 

At the preschool, Cindy was alert, quick, and popular with the teachers as 
well as with her peers. Aside from having to wear glasses to strengthen weak 
eye muscles, she had no serious physical or medical problems, 
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On the Stanford-Binet, Cindy's IQ ranged from 126 to 142, with an average 
of 132.8, over 4 yerrs of testing. At 72 months, shortly before she entered 
public school, her IQ was 23 points higher than the average for her own group, 
and 55 points higher than the control group average. 

Cindy's Full Scale IQ on the Wechsler tests followed the paltcrn for her 
group, although her actual scores were generally slightly higher than the group 
average. Her lowest score (102, obtained at age 10) was still 16 points above 
the corresponding mean score for the control group. 

When she entered public school, Cindy's tested IQ (Stanford-Binet) was 
129; on her Metropolitan Reading Readiness Test, she obtained a rating of A 
and a ranking in the 98th percentile. As a result of adjustment problems, 
however, her classroom performance in the first grade was not satisfactory. A 
student teacher who observed her class attributed her poor performance to the 
disorganized conditions in the classroom and to the unsympathetic attitude of 
Cindy's teacher who, for instance, insisted on calling her by her other given 
name, despite requests from Cindy's former teachers and from Cindy herself 
that she be called by the name to which she had been accustomed. 

Although she ended her first year in public school with grades of D in one or 
more areas of reading, language, and arithmetic, Cindy's scores on standard- 
ized achievement tests indicated that she was achieving on her grade level in 
reading and language and well above her grade level in arithmetic. 

Cindy's Metropolitan Achievement Tests showed a generally satisfactory 
performance on Total Reading at the end of the fourth grade. Her scores on 
Language and Total Math, while on grade level for first through third grades, 
showed a serious drop at the end of fourth grade. However, on the Peabody 
Individual Achievement Test that Cindy took in fourth grade during a 
psychological evaluation, her performance in all areas except Math placed her 
on a high third grade to middle fourth grade level; her Math performance was 
on a 6.7 grade level. 

From the results of standardized tests, as well as from her school records, it 
is evident that Cindy overcame the difficulties of her first year in school. In the 
elementary school years, she was well liked by her teachers and her peers. She 
was described by her teachers as "an extremely pleasant girl who is well ac- 
cepted by her peers," and by the school psychologist as "a happy, well adjusted 
girl who recognizes and accepts the limitations of the family socioeconomic 
status but is capable of seeing herself as in individual whose aspirations may be 
more ambitious than those of her siblings." Her progress continued to be pro- 
mising during the middle school years. Her achievement scores on the 
Metropolitan Achievement Test in seventh and tenth grades were about 
average in Reading and above average in Math. 
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Gloria came from a large, two parent family. Her mother, who came to 
Milwaukee from Arkansas when she was 25 years old, already had three 
children of her own when she married Gloria s father. She and Gloria's father 
had five children, of whom Gloria was the third. The family lived in a nine- 
room house. 

Gloria's mother had completed the tenth grade. Her WRAT reading grade 
was 4.8. At the beginning of the project, her Full Scale WAIS IQ was 72; at 
retest, after 7 years, it was 80. A good seamstress, she sometimes took in sew- 
ing to supplement the family income. She had some training in power sewing, 
although she did not finish the training course. She was a pleasant person who, 
together with her husband, provided a stable and loving home for the family. 

Glorias father, 10 years older than his wife, came to Milwaukee from 
Mississippi at the age of 16. Although his formal education stopped at the sixth 
grade, he had little trouble linding and holding employment. He had a 
$125-a-week job as a machine operator in a tannery until he lost his hand in a 
job accident. Wh ::i lie resumed work, it was as a maintenance person for the 
same company. 

Gloria was a somewhat shy but friendly and well liked child who showed 
special ability in the arts at an early age. At the Infant Center she often pro- 
duced colorful and intricately designed pictures that impressed her peers and 
the teachers. 
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Gloria's Stanford Binet IQ ranged from 107 to 128 over 4 years of preschool 
testing, Although her scores declined steadily from 128 at 48 months to 107 at 
66 months, her last Stanford-Binet testing at 72 months rose again to 118. 

Gloria's Full Scale IQ, which .mained stable between 109 and 111 from 
ages 4 through 7, underwent a decline during her second grade in public 
school. From age 8 through the last testing session at age 14, Gloria's WISC 
Full Scale IQ ranged from 91 to 99, below the average level for her group but 
still above control group averages for the same period. 

Throughout her first 4 years in public school, Gloria earned satisfactory 
grades and commendatory remarks from her teachers, who praised her work- 
ing habits and pleasant relationships with her peers. In the fourth grade she 
earned above average marks in language arts and in her response to art ex- 
perier "es. 

Reading seemed to be a more difficult area for her, despite her having 
started out as a good reader. Her relative weakness in this area was apparent in 
her Metropolitan Achievement Test scores. Gloria started out a year above her 
grade level in Total Reading but did not show any progress in the next 2 years. 
Thus, despite some progress in her fourth year, her achievement scores in 
Total Reading were still approximately a year below expectancy for that 
grade. Her best performance was in Total Math, where she consistently scored 
above her group's average from first grade through fourth. 

In a psychological evaluation conducted during third grade, Gloria's in- 
tellectual functioning was estimated to be within the high average range. Her 
strongest a*-eas of achievement were in spelling and math and her weakest was 
in reading comprehension. Although her achievement was considered below 
her intellectual capability, no serious problems were noted. Thus far, Gloria's 
academic and social progress in school was satisfactory. 

Gloria's performance on the Metropolitan Achievement Tests dropped 
below aVerage in Reading when tested in the seventh grade. Her scores in Math 
were maintained in the seventh grade but dropped below average in the tenth 
grade. Although involved in a fight with another girl at 15 years of age, she 
received good reports from her teachers, who reported no discipline problems 
in the classroom. 
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Harriet's parents were born in Georgia. They were mairiecl soon after their 
arrival in Milwaukee. When the first of their seven r.hildA^n was born, 
Harriet's mother was 19 years old and her husband was 23. Harriet, ihe 
youngest, was born 14 years later. After several years of marital conflict, the 
parents separated. Harriet was 4 years old at the time. Her mother th«n started 
working full time as a nurse's aide at a nursing home. Supplementing her 
$82.50 weekly salary were child support and Title 19 payments. 

Aside from the problems accompanying the parents' separation, there were 
others involving some of the older children. Of Harriet's four brothers, three 
needed placement in special classes for the mentally retarded. Two of these 
three brothers were arrested for various offenses and were f^ssigned to voca- 
tional rehabilitation programs. 

Harriet, born prematurely, was small for her age. At the Infant Center, she 
was a frail, quiet child who rarely joined the other children in group games, 
preferring to watch from the sidelines until a quieter activity was initiated. 
However, when phonics and reading readiness activities were introduced, she 
responded with excitement and animation, surprising her teachers with the 
speed at which she learned to read. 

Harriet s Stanford-I>inet IQ, tested at various tin .*s over a period of 4 years, 
ranged from a high of 135.5 at 24 months to a low of 114 at 66 months, with an 
average (GIQ) of 120.6. With the exception of her oO- and 66-month scores, 
Harriet's IQ level was equal to or above the average for her group, 
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Harriet's IQ level, as reflected by hei Full Scale scores on the Wechsler tests, 
remained high in comparison with that of her own group. On the WPPSI, 
taken before she entered public school, her Full Scale IQ ranged from 106 to 
116, with an average (GIQ) of 113. From the first through eighth grades her 
Wise Full Scale IQ ranged from 107 to 123, with an -average (GIQ) of 114. 

Hariiet's Metropolitan Achievement Test scores parallel findings by the 
school psychologist. With the exception of Total Reading, Harriet's fourth 
grade scores were depressed, although they remained above her own group's 
average. In contrast, her Total Reading score indicated that she was achieving 
well above grade level in that area. 

Unlike her siblings, Harriet made excellent progress in public school, despite 
her noticeably frequent absences. Through her first 3 years in school, par- 
ticularly, &he elicited unqualified praise from her teachers, not only for her 
ability in reading -her strongest area -but also for her performance in all 
other subjects and her popularity with her peers. A psychological study con- 
ducted during third grade showed "indications that she has superior potentials" 
and recommended her evaluation for possible superior class placement. The 
same study, however, found "suggestions of some fears and anxieties . . . 
related t'^ interaction at home with an older brother, and in the immediate 
neighbortiood" and stated that although Harriet seemed fairly well adjusted, 
the possible negative influences of her environment were cause for concern. 
Apparently these problems started to surface, for although she continued to be 
a gocd student, her fourth grade teacher commented that Harriet "has not 
seemed to be herself lately." A psychological study, conducted in the fourth 
grade, showed a drcp in her overall achievement level and an increasing "con- 
cern regarding her own safety in her home environment. She (was) fearful of 
physical harm from her brothers or others, while her mother (was) out of the 
house." 

Harriet recovered from her early setback in the fourth grade, as indicated 
by her scores in the Metropolitan Achievement Test, which were above 
average in both Reading and Math in the seventh and tenth grades. She re- 
ceived several suspension notices for school absence in the tenth grade and was 
reported to have become pregnant at age 16, before graduating. 
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Helen was the youngest of 12 living children in a close knit, stable family. 
Helen's parents, both 45 years old when she was born, had been married 11 
years when they moved to Milwaukee from Louisiana. Both parents were from 
large families themselves; Helen's mother was the seventh of 17 children, and 
her father, the eldest of 11. 

Both of Helen's parents worked full time: Her father was a crane operator 
and her mother cooked for a nursing home. Helen's father dropped out of 
school after seventh grade. Her mother had gone a little further, up to the 
eleventh grade. However, her reading level remained slightly below the fifth 
grade. 

Despite its size and the fact that both parents were working full time, 
Helen's family was one of the happiest in the program. From the outset the 
family was described by interviewers js extremely cooperative and the 
children as "bright and well behaved." The mother's concern for her children 
was evident in her comments regarding their health, their problems, and their 
interests. Although she said that she did not "have time to even read the Bible," 
she and her husband were active in church and lodge activities. 

Throughout her 6 years with the Infant Center Education Program, Helen 
was a happy, secure child, full ot laughter and enthusiasm. She was liked by 
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everyone around her and was regarded as a leader by the other children. In all 
her undertakings, such as learning to read, Helens progress was closely 
followed and strongly supported by her family, who regarded her as special 
and who attended every meeting and open house to find out how she was do- 
ing. 

In the 4 years prior to her entrance into public school, Helen's Stanford- 
Binet IQ ranged from 110 to 132.5. She obtained her highest scores from age 36 
through 48 months and her lowest from 48 through 72 months. 




On the Wechsler tests, Helen s Full Scale IQ declined from 118 on the first 
WPPSI test at 48 months to 92 on the postthird grade WISC testing at 108 
months. As of the last test (at 168 months), however, her Full Scale IQ rose to 
96. Although her IQ performance in comparison with her own group was er- 
ratic beginning with her entry into public school, it continued to be well above 
the mean performance level of the control group. 

In public school, Helen continued to be popular among her peers and with 
her teachers, who described her as a very good student and a pleasure to have 
in class. A recurring complaint, however, wa • that Helen was too talkative 
and stubborn. 

On the Metropolitan Achievement Tests, Helen generally obtained scores 
on or above grade level during her first 2 years in school. During the third 
grade, her performance continued on grade level for Total Reading and Total 
Math, but started to decline for the Language subtest. By fourth grade, Helen's 
performance on all three subtests had fallen below grade level, although she 
continued to keep up with her own group on Total Reading and Total Math. 

The Pcabody Individual Achievement Test, which Helen took during a psy- 
chological evaluation in fourth grade, indicated that she was achieving at and 
above grade level expectancies in Math and Reading Recognition, but showed 
achievement lags ranging from 7 months in Reading Comprehension to 1 year 
in Spelling. 

Helen was further described by the school psychologist who evaluated her 
as a rational, optimistic child whose "social sensitivity, friendliness, and con- 
geniality has caused her to be appreciated in the school situation by adults and 
well liked by peers." 
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Helen's performance on the Metropolitan Achievement Tests was about 
average in Reading and Math when tested in the seventh and tenth grades. She 
was described by her teachers as having "good potential." At 17 years of age, 
she became pregnant but continued in regular school, although her grades 
dropped slightly. 
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Herbert was the third of [our children. His mother was 21 years old when 
she had her first child and 23 when she had Herbert. Her WAIS IQ was 62 in 
1967, at the time of the first testing. There was no record of her having been 
employed in Milwaukee. By the time Herbert was 2, his parents were having 
severe marital problems. As a result of a physical attack by her husband, 
H(^rbert's mother left Milwaukee with her children and returned to her 
mother's home in Arkansas. Because she was reluctant to remove her child 
from the Infant Center, arrangements were made for Herbeii; to live tem- 
porarily with another family in the project. After 2 months, however, his 
father intervened. Herbert then lived with his father for a month, while con- 
tinuing to attend the Infant Center during the day. At the end of the month, 
Herbert's mother moved him back to Arkansas because she did not want him 
lo see his father. Eventually the parents were divorced. The family officially 
left the Family Rehabilitation Program in 1970 when Herbert was iVz years 
old. 
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During his infancy, Herbert was an unhappy child, often crying and whin- 
ing for no apparent medical or physical reason. When he was about 15 months 
old, the staff affer several meetings decided to place him temporarily with the 
older children, who were then between IVi and 3 years of age. The older 
children's attention and behavior had a positive effect on him. When he re- 
turned to his own group 6 months later, he had learned many activities ap- 
propriate for an older child and subsequently became a leader among the 
younger children. 



With its range of lOS to 106.5, Herbert's IQ from age 24 to 42 months 
seemed fairly stable. While it was approximately 17 to 21 points lower than his 
group s mean IQ, it remained at least 10 points above the control group's mean 
through each of the four testings available. 



Jerry lived with his parents, his younger sister Jessica, who was also vn- 
rolled at the Infant Education Center, and a younger brother. The eldest of the 
children, their half-sister, was a victim of a drowning accident. The family 
lived in a house described by Center staff members as "beautiful, well furnish- 
ed, and spotless." 

Jerrys mother was born in Mississippi, the second of six children. She had a 
child when she was 16 years old, dropped out of school after eleventh grade, 
and moved to Milwaukee, where she married Jerry's father. For some time she 
worked at the checkout counter of a laundry, where she was paid $60 a week 
for 45 to 50 hours of work. She then operated a filling machine in a brewery. 

The three younger children's father, a fork lift operator, was 10 years older 
than their mother. When he moved to Milwaukee from Tennessee, he was 19 
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years old and had completed the tenth grade of school Heart trouble kept him 
out of work for some time, during which he received disability payments. No 
other benefits were collected by the family. 

By all accounts, the family was a pleasant one, although the children's 
father was described by Center staff as overly protective and somewhat dif- 
hcult to know. He was, for instance, reluctant to let his children go on field 
trips but would not communicate with the teachers himself. The children's 
mother, a more outgoing person, was cooperative and enthusiastic about at- 
tendmg open house, conferences, and parties at the Center. 



Jerry 



V- 



Jerry's Sfantord-Binet IQ started out at 127 and declined to 111 over the 4 
years of testing. From age 24 months through 60 months his scores were 
generally on or slightly (2 to 5 points) below the experimental group mean In 
the last two testmgs his scores dropped further (8 to 9 points) below the group 
average, although ihey remained at least 20 points above the control group 
mean. ^ ^ 
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Jessica's Stanford-Bine t IQ was, with one exception, close to the mean for 
her group. The exception was at 48 months, when her score was 143, or 17 
points above the mean. In general, howeviT, her scores also tended to decline 
over the 4 years of testing. 

Jerry's Full Scale IQ was generally below the average for his group. After 
rising to 112 at age 84 months, a year after school entrance, Jerry's score 
dropped to 88, its lowest level. In the following 6 years, it rose to 102. 

From the age of 48 months through 84 months, Jessica's Full Scale IQ ranged 
from 97 to 107 and remained below the group average. After the age of 96 
months, however, she scored above or very slightly below the mean for her 
group. 

Both Jerry and Jessica demons' *ated achievement as measured by the MAT 
generally above the average level for their group. Jerry, in particular, obtained 
very high scores in Reading and Language. No fourth grade scores were 
available for Jerry; however, his third grade scores showed achievement on his 
grade level in all three areas. 

Jessica's MAT scores were slightly lower than her brother's. On all three 
subtests, however, she had third grade scores above those of her own group 
and at or above her actual grade level. 

Despite their success on the achievement tests, jerry and Jessica did not ob~ 
tain good grades in school, jerry was noted by his te.^chers to be a good reader. 
However, his teachers complained of his unwillingness to exert effort and of 
hif> talkativeness. A psychologist, further noting his uncooperativeness and his 
"insolent manner," described Jerry as "quite immature." 

Jessica's teachers also complained that she worked "only when she pleases" 
and talked too much. Both children received grades of C and D and were re- 
ferred for screening for fadlitative psychoedu<:ational therapy by their 
classroom teachers* In both cases, however, the school psychologist con- 
sidered their development as age appropriate and recommended "no other in- 
tervention outside the good teaching practices of the professional educator" for 
the two children. 

In the seventh grade, Jerry's score in the Metropolitan Achievement Test 
dropped below average in Heading but improved in Math. He was described 
by his teachers as an average student who could do belter if he applied himself.. 
In the tenth giade, he received suspension notices for tardiness. 
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Jessica'?, performance on ihe Metropolitan Achievement Test was variable. 
Her scores in Reading dropped in the fifth grade but rose in the middle years, 
ahhough they remained below average. Her Math scores continued to be low. 
She was considered to be a good worker and an average student, She received 
a iew notices for t^;;dine;os» 
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Joan livpd with her parents and her six brothers and risters in a lO-room 
house. Her father, a hardworking, ambitious person who expressed much con- 
cern regarding the discipline and education of his children, worked about 50 
hours a week at a factory and as a steward for a labor union, He reported earn- 
ing over $17,000 a year. Joan s mother did not have any outside employment 
aside from working briefly as a nurses aide. Despite a tenth grade education, 
she read only at a second grade level. Her WAIS IQ was 71 at first testing, 72 
at retest. Herself one of 18 children, she bore eight children witliin a span of 11 
years, The last child died 3 months after birth. 

The family home during Joan's infancy was overcrowded and disorganized, 
The teacher from the Infant Center who first visited the homi: reported a noise 
level so high thai Joan's crying could not be heard. Joan's parents, who were 
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having severe marital problems at the time, frequently had fights that required 
police intervention. When there was trouble at home, Joan would come to the 
Center sullen, uncommunicative, and physically aggressive. Her favorite ac- 
tivity was to play house, acting out the roles of her parents. Unfortunately, she 
also adopted her parents' and siblings' reaction to frustration and anger, 
lashing out at whomever was near her. Because she frequently started fights 
with the other children, they excluded her from their games. Her moodiness 
also kept her from participating in organized activities with other children; 
often she chose to exclude herself, sitting with arms folded and glaring at the 
others. Although she found group work difficult, Joan was able to focus her 
attention and to learn when working with a teacher on a one-to-one basis. 



Over 4 years of testing, Joan showed a Stanf ord-Binet IQ that ranged from 
113 to 136, obtaining her highest scores just before she entered public school. 
Before age 66 months, her IQ level was generally below that of her group, 
although substantially above that of the control group. 

In public school, Joan exhibited the same traits she had shown while at the 
Center. A psychological study conducted in her third grade mentioned that in 
the classroom during the previous year Joan "was very hyperactive, could not 
work independently, had a short attention span, was easily distracted, 
disobeyed her teacher and those in authority many times, fought verbally and 
physically much of the time and in general was not making the social, 
academic, or psychological growth that was expected of her." Her school 
records indicated, however, that she was receiving satisfactory grades in the 
basic academic areas, and that it was her school related behavior that her 
teachers regarded as unacceptable, as demonstrated by the many check marks 
she received in this area. 

Joan s Full Scale IQ (WPPSI/WISC) exhibited a drop during her first 3 years 
in public school, from her preschool levels of 111 to 113 to a range of 93 to 99. 
At age 10, her score rose to 106; however, as of the last testing at age 14, her 
score was 93. 

Joans school achievement, as shown on the Metropolitan Achievement 
Tests, was consistently behind that of her own group. On the Total Reading 
and Language subtests her performance pattern followed that of the control 






Joan 



1* 



ERIC 




336 



12. Thf} Children and Their Families 



group more closely than that of her own group. Her performance was poorest 
on Total Math, where she lagged behind her grade by 2 full years. 

Despite her poor performance, Joan apparently liked school, "as she seemed 
to see it as an escape from the home authority and also a place where she could 
control her environment rather than her environment controlling her," the 
school psychologist reported. Evaluated again in fourth grade, Joan was 
described as "a child of low average intellectual capability whose academic 
achievement lagged because of lack of continued environmental and school en- 
couragement, a lack of feelings of self-confidence and self- worth, and other 
anxieties and fears." The report went on to say that Joan s achievement lag was 
"more reflective of inattentiveness to instruction, inappropriate attitudes and 
behavior, and a poor self-image than her lack of ability to learn." Joan's 
psychological evaluation conducted when she was 14 years old reported that 
she was making slow progress. Soon after this report, she became pregnant. 
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Joseph's mother, one of the youngest in the study, was 16 years old when he 
was born. In WRAT reading grade level (6.2) and WAIS IQ (75 at first testing, 
90 at retest), she ranked higher than most of the mothers in the project. She 
and her husband were both from Louisiana and both from very large families: 
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she was the seventh of 10 children, and he was the sixth of 17. They were mar- 
ried and moved to Milwaukee when she was 15 years old and he was 20. In the 
next 5 years, they had five children of whom Joseph was the eldest. The second 
child died of pneumonia a few months after birth. The third child, named Josh, 
was also enrolled in the Infant Education Program. He was 3 years younger 
than Joseph. The two boys had two younger sisters. 

The children's mother, who at various times worked as a maid and as a 
cook's assistant, had attended school through the tenth grade. Their father, 
who had gone as far as the ninth grade, worked at the Infant Education Center 
as a janitor. At the start of the program, each parent had several hobbies and 
interests, such as reading, swimming, and membership in church groups; the 
children's mother played pool and their father played the piano and worked 
out regularly at the Salvation Army gymnasium. Both parents were described 
by survey workers as very pleasant and cooperative, and their living quarters 
as very clean. Joseph, then the only child, was well fed, well clothed, and ap- 
parently well loved. 

Within a few years, however, the parents' behavior changed radically. 
Joseph was often harshly punished by both parents for breaking rules they 
were constantly revising. Joseph's mother bragged to his teachers about the 
way she used her whip on her child. At the Center, Joseph began to have 
screaming fits whenever he could not get what he wanted; as his mother 
became more erratic in her behavior toward him, he became more uncon- 
trollable. By the time Joseph was 5, his parents were fighting violently with 
each other and with their children. He was often left alone to care for his 
younger brother Josh and his two younger sisters and was beaten if the 
younger children were hurt in any way. Their father would in turn leave, put- 
ting Joseph in charge. On three such occasions, fires were set on mattresses, 
causing damage to the furniture. Joseph was said to have set the fires. By the 
time of the third fire the children's parents had separated; their mother, who 
was suffering from several ailments, including a heart murmur, a kidney 
disorder, and depression, was in and out of hospitals and obviously could not 
handle her own problems, much less those of her children. The three eldest 
children were showing obvious signs of emotional disturbance. In school, 
Joseph was so disruptive that he frequently had to be bodily removed from the 
classroom. At home he behaved sadistically toward his younger siblings, once 
"branding" Josh on the chest with a heated potato masher. Josh soon 
demonstrated the same low tolerance for frustration, fascination with 
violence, and disruptive behavior that his older brother did. After the third 
fire, the three older children were placed in the custody of the Department of 
Public Welfare and placed in separate foster homes. Both Joseph and Josh were 
in and out of different foster homes and residential treatment centers. 

This family represented the most inadequate home environhient among all 
of the families in the program. The violence and unpredictability at home had 
obvious effects on both Joseph and Josh, who were unable to continue in 
regular school despite their intelligence. 
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Through the entire period of Stanford-Binet testing (24 to 72 months), 
Josephs IQ, with its range of 116 to 132, closely followed the average IQ for 
his group. There was, however, a declining trend in his scores/which started 
from 132 at 24 months and reached a low of 116 to 118 during the three suc- 
cessive testings between 48 and 60 months, 




Josh 

, , , , . , , 

Josh's early Stanford-Binet scores were below his group's average; after his 
48th month, however, they became quite erratic, gaining as many as 27 and 
losing as many as 34 poinis between testings. His IQ level reached its lowest 
point at 72 months, when it dropped from 133 -its highest point -to 99. 

On the WPPSI/WISC tests Joseph's Full Scale IQ dropped rapidly from 111 
at 60 months to a low of 88 at 96 months, his postsecond grade testing. From 
that point on, his scores ranged from 91 to 101. 

As on the Stanf jrd-Binet and some of the language tests, josh's showing on 
the Wechsler tests was erratic. After a decline from 114 to 99 over the 2 years 
preceding his public school entrance. Josh s Full Scale IQ ranged hom 116 to 
96, with a score of 107 on his last test at 168 months. 

With the exception of the Language subtest, all MAT scores for Joseph in- 
dicated achievement well below the avtTage for his group. On Total Reading 
Joseph's scores were depressed after the second grade, coinciding with his 
transfer to an ungraded school. On Total Math his scores remained on the sec- 
ond grade level during the last 3 years of testing. Joseph's best achievement 



11. The Children and Their Families 



level after the second grade was in Language, where his last two test scores 
placed him on a third grade level, above the average for his group. 

MAT results for Josh were available only for his first 2 years in school. On 
the Total Reading and Language subtests, Josh's scores, though consistent with 
his grade level, placed him behind his group by approximately half a year. On 
the Total Math subtest Josh showed no progress between first and second 
grades in school. 

A report made when Joseph was in a residential treatment center stated, ac- 
cording to his teacher, that he was "continuing to move steadily in all areas of 
his academics." He continued, however, to have difficulty in dealing with 
frustrations and anxieties and constantly depended upon adults for guidance in 
both hi& work and behavior. The report continued, "if the controls and struc- 
tures are not there, (Joseph becomes) bossy, loud, and aggressive." 

H'^ brother Josh also had severe emotional problems, described in part by a 
psychiatrist as based upon "fright, cumulative rage, and a tremendous state of 
limbo with regard to where he belongs." In the day school to which he had 
previously been assigned, he frightened the other children and later even the 
staff with his physical threats, and so was ibolated from the rest of the children 
as much as possible. Finally, the attending psychologist decided that his emo- 
tional state had deteriorated to the point of necessitating 24-hour care and 
recommended his placement "in a 24-hour structured therapeutic milieu that 
can directly meet his needs of dependency and protection." 

A psychological evaluation conducted when Joseph was 16 and Josh was 13 
concluded that both children had "high levels of anxiety, excessive fears, and 
disturbed interpersonal relationships." Joseph's IQ then tested at 91 (Verbal 92, 
Perform<-nce 100), while Josh's was 82 (Verbal 80, Performance 104). At that 
time, they were both in ED programs. It seems that the extremely inadequate 
home environment in which both these brothers had to live had devastating 
and apparently irreversible effects, impeding development to their full poten- 
tial. 



Justin 
Family Characteristics 

Justin was the fourth of six living children in a single parent houGohold. His 
mother, one of 12 children, came to Milwaukee from Mississippi as a child of 
8. She attended a special class ("C") for the cducabic mentally retarded in the 
Milwaukee Public Schools, where she finished the ninth grade before dropping 
out. Her Full Scale WAIS IQ was 73 on the first testing and 78 at retest after 7 
years. She read at a first grade level. 
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Although she seemed to love her children, Justin's mother was unabk to 
provide an adequate home for them. The only mother in the Vocational Train- 
ing Project to fail all of its courses, she made brief attempts to word as a nurse's 
aide, but was not able to hold a job. She was, however, an expert pool playe.'' 
and spent much time shooting pool in neighborhood bars, leaving the children 
to fend for themselves. The house was often cold, dirty, and disorganized; the 
children often went to school hungry, inadequately clothed, and unwashed. 
At least six social service agencies were known to have tried to help Justin's 
mother manage her household, all to little or no avail. Her children -two of 
whom were assigned to special classes for the educable mentally retarded 
-rarely went to school. One of them was enrolled a year late. 

While at the Center, Justin frequently arrived hungry and in need of a bath. 
He became used to l?ing fed, clothed, and washed at the Center; at times he 
himself would request his teachers to give him a bath. 

More immature than his peers and a laie talker, Justin required much in- 
dividual attention in his early years. Possibly because of the nurturing he 
received at the Center but not at home, he loved coming to the Center and 
would eagerly wait for the car to pick him up. 

With a Stanford-Binet IQ that ranged from 91 to 117 ovei ^ years of testing, 
Justin was one of the poorer performers in his group; in fact, his scores for the 
first two testings were closer to those of the control group. His performance, 
however, improved steadily until it reached its peak (117) at 54 months. After 
this point his scores declined. At school age (72 months) his IQ was 103. 

Justin's performance on the Wechsler tests was erratic. His preschool Full 
Scale IQ rose from 96 to 107 over a 2-year period; after entering public school, 
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it dropped to 95 and in the next 2 years rose again to 113, considerably above 
the experimer A group average. The last testing, at age 14, showed a drop 
back to 93, the lowest Justin ever scored on this test. 

Public school was difficult for Justin. Although his general intellectual func- 
tioning was estimated to be in the average range, his reading and spelling skills 
were far below his actual gr^^.de level. 

After first grade, the only subtest of the Metropolitan Achievement Test 
that showed grade level performance on his part was Language (second grade). 
Even on this subtest, however, Justin's subsequent performance was below his 
grade level. 

Justin also demonstrated emotional and behavior problems. He seemed 
unable to get along with his peers and his teachers and was often the subject of 
disciplinary action, ranging from being sent home (for fighting) to suspension 
(for "continually disrupting the class"). His teachers described him as moody, 
easily frustrated, and irresponsible, and observed that he frequently seemed 
upset by events in his home. His mother complained about the difficulty of 
taking care of her children without a husband at home. The effects of Justin's 
inadequate home environment were noted in his psychological evaluations, 
which indicated that Justin had a very poor self-image and needs for adult nur- 
turance and support that were not met. 

Justin's MAT scores in the seventh grade were extremely low. He received 
several suspension notices for bad language and excessive truancy. It seems 
that his behavior hindered his performance. 



Marly 
Family Characteristics 

Both of Marty's parents were high school graduates. His father also com- 
pleted a course in upholstering. Marty's father came to Milwaukee from Texas 
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at the age of 19. At the time of the 1966 survey, he had been employed for 
some time as a wringer in a tannery. He was 21 years old and his wife was 20 
when Marty, their only child, was born. Two years later they separated and 
Marty's mother took over the responsibility of supporting herself and her son. 

Despite having finished high school, Marty s mother read only at the second 
grade level. Her Full Scale WAIS IQ was 68 at the initial testing and 76 at retest 
after 7 years. Before her marriage she had worked as a salesperson earning 
$1.25 an hour. After the separation she started full time janitorial work at a 
machine factory, where she earned $160 per week. A warm and loving 
mother, she did not seem to find it difficult to work and at the same time pro- 
vide excellent care for her son, often practicing with him the skills he was lear- 
ning at the Center. Eventually she remarried, but separated from her second 
husband. 

Marty was the only child in the program with no brothers or sisters. He was 
unusually large for his age, standing four feet seven inches tall by the time he 
was 6 years old. Because of his exceptional size and strength, his teachers at the 
Center often found it necessary to curb his exuberance when he played with 
the other children, to ensure that he did not accidentally harm them. 




Marty 
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Marty's Stanford-Binet IQ was consistently above the mean for his group. 
Fro n 2 to 6 years of age, it ranged from 123 to 139, with an average (GIQ) of 
127.3. When he entered public school, Marty had an IQ of 127. 

On the Wechsler tests, Marty exhibited a Full Scale IQ considerably above 
the experimental group mean on most of the testings. Starting from 127 at 48 
months, his scores declined steadily over the next 3 years until at age 7, a year 
after he entered public school, it was 104, about the same as the group mean. 
After a rise to 123 the next year, his scores dropped to 108 at age 10. He regain- 
ed some of the drop, showing a score of 115 at both 12 and 14 years of age. 

While at the Center, Marty excelled in verbal problem solving activities and 
nathematics, but had some difficulty with visual discrimination and alphabet 
recognition. Although a check showed no medical problems, this difficulty 
seemed to persist and contributed to Marty's problems in public school. 

Except for Total Math, Marty's scores on the MAT subtests placed him 
closer to the control group mean than to that of his own group. His perfor- 
man in Reading and Language was more than 1 and Vz years below his grade 
level. In Total Math, a relatively strong field for Marty, his fourth grade per- 
formance dropped slightly below the second grade level. 

Mart;, was observed, loved to draw and if left alone would do this to the 
exclusion of other academic activities. This may be another reason why, 
despite his high IQ, he had great difficulty with classroom work. 

In addition to his academic difficulties, Marty experienced emotional and 
behavior problems severe enough to warrant his placement in an exceptional 
education program. He was suspended from school several times because of 
aggressive behavior toward his teachers and other children. His teachers com- 
plained that Marty was disrespectful, called his teachers and his classmates 
names, constantly talked and wandered around the room, and became sullen 
and withdrawn when reprimanded. His large si/e and physical maturity also 
added to Marty's problems of adjustment. Marty, according to his teachers, 
was "clumsy and avoided physical activities on the playground during noon 
hour and recess." He lacked friends because the other children were afraid of 
him, and he was accused in turn of bullying other children. 

As of age 10, Marty was enrolled in a program for the emotionally disturb- 
ed and he continued to have difficulty controlling his behavior. Throughout 
the middle school years, he received several suspension notices for disruptive 
behavior, using bad language, and assaulting a teacher. 



Peter 

Family Characteristics 

Peter was the youngest of three children. His mother was 16 years old when 
she came to Wisconsin from Tennessee, and 18 when she had her first child. 
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She was 24 years old and unmarried when Peter was born. For about 12 years 
after the birth of her first child, she and her children were on welfare. She 
subsequently obtained full time employment, earning $600 a month as a cook 
in a hospital. She later married a machinist who also worked full time and 
earned the same salary; however, her husband appakently did not live at 
home. Like many of the mothers in the Project, Peter's mother came from a 
large family: she was the fourth of 10 children. She had an eleventh grade 
education but had a reading level that did not quite v^onie up lo the fifth grade. 
Her Full Scale WAIS IQ, 74 at the initial test, rose to 81. She was a quiet 
woman who rarely spoke about herself but was concerned about her children 
and attended most of the activities at the Infant Education Center. 

Peter, born prematurely, at first tended to move and speak in a way that 
seemed younger than was appropriate for his age. It was later noticed that his 
behavior was even more immature when his mother was around. One of his 
habits, for instance, was to place in his mouth anything he found. This habit 
was discovered to be the cause of an elevated lead level in Peters system. With 
the help of the parent coordinator, Peter's mother was able to correct this habit 
as well as to change her own behavior toward her son. 

From age 24 to 72 months, Peter's StJinford-Binet IQ ranged from 237.5 to 
104 (GIQ = 121.8), with a downward trend after the age of 48 months. His 
score reached its lowest point (104) ai 72 months, just before he entered public 
sc^ ool. 

On the Wechslrr tests Peter s scores from age 48 through 84 months showed 
the same downward trend (129 to 104) as did his Stanford-Binet IQ. From age 
84 months, however, Peter's Full Scale IQ rose steadily. On the last testing, at 
age 168 months, he demonstrated a Full Scale IQ of 119, almost 15 points 
above ^he mean for his group. 
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Petei^s Metropolitan Achievement Test scores indicated achievement below 
his grade level in Language and 1 otal Math in third grade, with improvement 
in fourth grade. On the Total Reading subtest, Peter's performance wai on 
grade level during his first 3 years in school but slightly below it during his 
fourth year. It was, however, average for his group. 

Despite his high IQ scores and despite signs of improvement in his achieve- 
ment tests, Peter's adjustment to public school was not satisfactory. His 
teachers r mplained of his inattentiveness and lack of motivation, and his con- 
sequer\ inability to finish his assignments. A psychological evaluation report 
on Peter during third grade stated that while his intellectual functioning ,d 
academic achievement were average for his age and grade placement, these 
were lowered somewhat by emotional factors. Peter apparently had little self- 
confidence and an accompanying low level of aspiration. Although he 
reportedly enjoyed reading, Peter's generally apathetic attitude toward school 
prompted a multidisciplinary team to recommend his enrollment in a psy jho- 
educational therapy program. 

Peter did very poorly on the Metropolitan Achievement Test in the fifth 
grade. However, when he was tested in the seventh grade, his scores had im- 
proved to near average in Reading and to average in Math. His behavior con- 
tinued to be problematic and he received several suspension notices for 
fighting and absences from school. 



Richard 
Family Characteristics 

Richard belonged to a large and upwardly mobile family. The sixth of eight 
children, he was born a year after his family arrived in Milwaukee from 
Mississippi. Both of his parents also came from large families: His father had 
nine brothers and sisters and his mother had 12. In Mississippi both parents 
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worked on farms, Richard s mother as a coUon picker earning $3.00 uaily for 8 
hours of work, and his father as a $5-a-day farm hand. Their situation im- 
proved considerably once they were in Milwaukee. Richard s mother, with an 
eleventh ^;rade education, completed the vocitional training program for the 
project mothers and obtained work as a nurseV aide. She had worked for over 
8 years and earned $680 a month. Her husband, who had {;one only ar, far as 
ninth grade, found employment as a metal grinder at $200 a week. His 
reported monthly salary was $1,200. The family lived in a relatively large and 
well furnished house. 

Richard s mother had a Full Scale WAIS IQ of 66 at the start of the survey 
and 64 upon retest after 7 years. Her reading level was just below the ^.ixth 
grade. She was a pleasant woman who showed much interest in her son s ac- 
tivities and academic progress. She kept a scrapbook of Richard s participation 
in the Infant Educational Stimulation Program and said that Richard "seemed 
to be real smart when he went to the Center." 

Richards Stanford-Binet IQ, which ranged between 122.5 and 133.5 and 
wah above his groups mean IQ from age 24 through 54 months, dropped 
belo:v the group average to a range of 114 to 117 during the next three testings. 
His average IQ over the 4 years of Stanford-Binet testing was 120.3. 

The Wechsler tests record differences in Richard's Full Scale IQ before he 
entered public school, during his first 2 years in school, and during the follow- 
ing 6 years. His preschool scores ranged from 113 to 119; in the 2 years after 
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entering public school, his Full Scale IQ dropped to 105 to 106. His score at 
ages 12 and 14 was 96, which was below his group's average and indicated a 
loss of 9 IQ points since testing at 8 years of age. 

Richard was admitted to first i?rade 3 months before his sixth birthday. At 
that time, a social worker who visited the family observed that the family's 
emotional and financial stability, its sustained interest in education, and the 
availability of older siblings for academic assistance would support Richard's 
early admission if it was so recommended by the school psychologist. With a 
warning that Richard seemed to be "of only average intelligence" and might 
therefore "find himself in a very competitive academic situation with slightly 
older children," the school psychologist permitted Richard's early enrollment, 

The transition to public school seemed to have been difficult ernotionally 
for Richard. Although at the Infant Center he had been a quiet child who en- 
joyed all learning activities, his primary school teachers complained of his 
talkativeness, aggressiveness, and fits of temper. He received reprimands and 
suspensions tor being "sarcastic and uncooperative." refusing to obey, and 
righting. His behavior apparently affected his academic success: His teachers 
all reported that he was "very able to do good work," but that he was "easily 
distracted and needed to be the center of attention." A psychological evalua- 
tion conducted on Richard while he was in Extended Primary indicated 
average intellectual abilities but a full year's lag in academic achievement, 

These findings were supported by Richard's performance on the 
Metropolitan Achievement Tests, which showed serious tags in Total Reading 
and Langacigv^ during the third and fourth years of school, and in Total Math 
during the fourth year. 

The school psychologist recoirmended "teacher presence, encouragement 
and direction on a personal basis," because Richard "responds to attention and 
encouragement, (but) needs prodding at times in order to project himself." 

Richard made great strides in Math in the middle school years. His MAT 
scores improved from very low to average in the seventh and tenth grades. His 
Reading scoie improved in the seventh grade but dropped again in the tenth 
grade. 
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Sam and I s younger sister Sarah, who also participated in the Infant 
Education Program, were the fifth and sixth of nine children, all born within a 
16-year period. Their parents were born in Arkansas and moved to Milwaukee 
5 years after their marriage. Their father, a disabled veteran, was a pastor who 
drew no salary for his work. A high school graduate with 9 months of barber 
school, he became a machinist and was a construction worker when he had to 
quit work because of asthma and heart trouble, The family then subsisted on 
disability coirpunsation and welfare benefits. 

The children's mother went to school through the tenth grade. Her reading 
level was slightly below the sixth grade; her WAIS Full Scale IQ, which was 69 
at initial testmg, was 77 at retest. She had never been employed; however, she 
did some sewing at home. Although the impressions gathered from the first 
survey indicated a crowded, sec mingly unmanageable household, these condi- 
tions did not seem to have adversely affected either Sam or Sarah. Soft spoken 
and cheerful they got along well with the other children at the Center and 
seemed to enjoy all types of activity. 

Throughout the 4 years of preschool testing, Sam s Stanford-Binet IQ was 
considerably lower than his younger sisters. Between the ages of 30 and 48 
months his scores rose from 106 to 132. After a drop back to 105 at 54 months, 
they assumed a similar rising trend in the next IVz years, reaching 123 at age 72 
Q months, 

ERIC Oi>': 



11. The Children and Their Families 



349 





iij u iR ,1 jf) T» a/ 1 If. M f. 1 1. u„ »" 

Afii (in r.onths) 



After the first testing, Sarah's Stanford-Binet IQ was consistently above the 
mean for her group, following the mean for her group very closely from 54 to 
66 months. At 72 months when she entered public school, her IQ was 124. 

As on the Stanford-Binet test, Sam's scores on the Wechsler tests were often 
far below those of his group. After his entrance into public school, his Full 
Scale IQ dropped from 100 at 72 months to 89 a year later. At age 10, his score 
rose to 103; hov/ever, it dropped to 96 as of the last testing at age 14. 

Sarah's Full Scale IQ, with its range of 114 to 122, remained well above the 
experimental group mean over the 11 years of Wechsler testing. As of the last 
test (at 168 months, or 14 years of age), it was 121 (20 points above the group's 
mean) . 

Sam did fairly well in school, although his teachers commented on his slow 
progress in arithmetic. On his Metropolitan Achi'^vement Tests, however, 
Sam did better on Total Math than on the Total Reading and Language sub- 
tests. On Total Math he surpassed his groUi during the \ \s\ 2 years, although 
he remained half a year below his actual grade level. His MAT performance on 
Total Reading and Language, though more than half a year below his grade 
level, was above his group's average in his fourth year. During his first 3 years, 
however, his scores on both subtests placed him closer to the co;4rol group 
than to his uwn. 

Judging from her teachers' comments and her MAT scores, Sarah seemed to 
be doing better in school than her brothei. On the Language and Total Math 
^ubtests of the MAT, her scores placed her consistently above her grade level. 

erJc 3t; ; 
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On Total Reading during her third year in school, her MAT score dropped to 
set her back by half a year. No fourth grade MAT scores were reported for 
Sarah. 

Both Sam and Sarah were described by their teachers as friendly and coop- 
erative; Sarah, in particular, was often complimented by her teachers for her 
attitude toward school and her ability to get along with her peers. Both 
children were described by school psychologists as slow responders on tasks, 
but also as task oriented and well motivated. One problem associated with 
them was the frequency of their absences. This had also beer, a problem at the 
Infant Center, when their father used to keep them from schcol because he felt 
that their clothing was inadequate. Although this problem was resolved by 
parent coordinators at the Center, the meagerness of family resources -or the 
father s attitude toward it - apparently continued to affect the children's school 
attendance. Records indicate that the children were not able to join field trips 
because they could not pay for the trips or were absent because of lack of pre- 
sentable clothing, despite the efforts of school social workers to provide 
clothes and assurances by teachers that the children could join the trips with- 
out expense. 

Sam s MAT scores dropped into the low range in both Reading and Math in 
the seventh and tenth grades. On the other hand, Sarah's performance in Math 
improved, with her scores moving from the average range in the fifth grade to 
well above average in the seventh and tenth grades. Her Reading scores did not 
improve, remaining in the low range. She continued to receive good reports 
from her teachers as a "cooperaHve child." 



Susan 
Family Characteristics 

Susan's parents were born in Louisiana. Both went to school until the ninth 
grade. Susan's mother, 7 years younger than her husband, was 17 years old 
when she had the first of her eight children. She was 32 years old when Susan, 
her youngest, was born. Through the maternal vocational program, Susan's 
mother, whose WAIS IQ was 68, found employment as a hospital aide. 
Susan'b father, however, was unable to find work and, when Susan was 4, the 
family movec back to Louisiana. 

Coming from a warm, loving, and stable family, Susan was herself goodna- 
tured and warm, often the first to notice and the first to comfort any child who 
was unhappy. Because of this she was popular with the other children and was 
greatly missed. After her family left, Srsan stayed on in Milwaukee for a 
while, living with her initial infant teacher. Two months later she joined her 
family in Louisiana. 
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Susan's Stanford-Binet IQ, which ranged from 123 to 130 over 2 years of 
testing, was average for her group but was never less than 20 points above the 
control group average for the same age level. 



Susan 



Tammy 
Family Characteristics 

Tammy's family consisted of her father, her mother, and seven children of 
whom she was the youngest. Both of her parents were born in Mississippi; 
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both dropped out of school after the tenth grade. Four years after their eldest 
child was born, Tammy's father, then 23 years old, came to Milwaukee. By 
this time they already had three children and were expecting a fourth. After 
the birth of the fourth child, Tamnriy's mother joined her husband in 
Milwaukee. For some years they received AFDC payments, until both parents 
found work that gave them enough income to support their growing family. 
Tammy's mother worked as a janitor in a hospital, where she earned $400 a 
month. Tammy's father, a hard working man who had been a butcher and a 
construction worker, found rk in a brewery that paid him $310 a week. He 
was working 8 hours daily, 7 » ys a week as a truck driver for this brewery 
and earned $25,000 a year. The family lived in a well furnished, nine-room 
house. 

Despite the family's economic stability, difficulties with household organi- 
zation and rearing the children were observed. At the time of the initial sur- 
vey, the family lived in a cottage described as being "in disarray." Tammy's 
mother, whose WAIS Full Scale IQ at the time was 63 (68 at retest in 1974) and 
whose reading grade was 4.8, showed signs of a warm relationship with her 
children, but gave the interviewer the impression of having "given up on the 
possibility of giving them individual attention." 

There were indications that Tammy — a quiet, shy child who frequently 
played by herself -was not receiving much attention at home. She often had 
accidents: Once she was seriously burned by hot water falling from a stove, at 
another time she cut her foot badly on a tin can but did not tell anyone about it 
until she began limping noticeably. She often came to the Center with her hair 
uncombed and her clothes crumpled and was so self-conscious about it that the 
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teachers took it upoii themselves io straighten out her clothes and comb her 
hair before letting the other children see her. 




Tammy's Stanford-Binet IQ ranged from 114 to 130, with a mean of 123,4, 
over 3V2 years of testing. Although her first three scores (range = 114 to 
120.5) were below the corresponding means for her group, they were at least 
20 points above those of the control group. By age 48 months she started to 
show an IQ that equalled or surpassed the experimental group mean in all but 
one instance. At school age, her IQ was 128, as compared with the group mean 
of 119.2. 

Prior to school entry Tammy's Full Scale IQ on the Wechsler tests ranged 
from 106 to 112. After her first year in public school this dropped to 83, only 2 
points above the control group mean for that testing. In later testings, 
however, her scores rose to a level somewhat closer to that of her own group. 

In public school Tammy continued to be as quiet and shy as she had been at 
the Infant Center, Her teachers noted this and praised her pleasantness and 
sense of responsibility. However, Tammy's grades were not good. She re- 
ceived Ds in the areas of reading, language, and arithmetic, notably in third 
grade and in the Extended Primary grade to which she was assigned in her 
fourth year of school. 

Although Tammy's performance on the three subtests of the MAT was on 
grade level during first and second grades, it was consistency below her own 
group's average. During her third and fourth years in public school, her 
achievement in all areas fell below grade level, with lags ranging from Vi year 
(Total Math, third grade) to 2 years (Total Math, fourth grade). In general. 
Tammy's performance on the MAT was closer to the control group's average 
than to that of her own group. 

A3 assessed by the psychologist who evaluated her during her fourth year 
(Extended Primaiy) in school. Tammy's intellectual functioning was in the 
high average range; however, with the exception of spelling, she was 
academically "2 to 3 years behind age expectation" in all areas. (It is interesting 
to note that spelling was the one area in which Tammy consistently received 
Ds.) Tammy apparently also saw herself as "depressed, dependent and weak," 
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and perceived the environment as "threatening and full of obstacles." She felt 
she was not actively liked by other children and saw her home as a source of 
personal safety and protection. 

Tammy's MAT scores remained low when she was tested in the seventh 
grade. When she was in the eleventh grade, she became pregnant and, after 
delivery, kept the baby. 
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Wally and Wilbur, the third and fourth of six children, lived with their 
mother, their younger brother and sister, and their older half-duster and half- 
brother in a six-room house. Although their parents were separated for several 
years, the household was described by Center workers as well managed and 
happy, witli the children taking care of one another when their mother was not 
at home. The mother, who had gone to school through the eleventh grade, had 
a sixth grade reading level and a WAIS IQ that was 73 at first testing and 78 at 
relt^st. She vvas 19 years old and hdd had two children when she moved to 
Milwaukee ^rom Louisiana. Wally was born a year later and Wilbur 2 years 
afterward. Her first job after completing the vocational training course was as 
an aide in a home for the elderly. She also worked 3 hours a day as a school 
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crossing guard. Supplementing her earnings of $200 a month were food stamps 
as well as welfare and Title 19 payments, 




Wally's Stanford-Binet IQ was consistently lower than his group s average 
through the 4 years of preschool testing. After rising from 109 at 24 monthji to 
121 at 48 months, his scores declined steadily during the next 2 years. At the 
time he entered school, his IQ was II J. 



Wilbur 



From age 24 months through 54 months, Wilbur, like his brother, had 
scores below the experimental group average. His IQ ranp,e during this period 
was 110.4 to 123. From 54 months through 72 months, his scores assumed a 
different pattern, first rising to the level of he group, then dropping sharply to 
a point below the control group mean. Between age 66 months and 72 months, 
Wilburs IQ dropped from 110 to 82, a loss of 28 points. 

As on the Stanford-Binet, Wally's performance on the Wechsler tests was 
generally below his groups average. There was a slight but steady decline in 
his Full Scale IQ from 48 months thiou^^h 84 months, from 104 to 99. He 
scored 104 again at 120 months and then dropped to at 144 months and rose 
slighLy to 96 at 168 months. 

Wilbur's Full Scale IQ was generally below the experimental group mean. 
As on the Stanford-Binet, Wilbur's score dropped abruptly between age 60 
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months and 72 months -in this case, losing 31 points. His later tests showed 
relative improvement, although his scores remained below the group mean. 

Reading was Wally s best MAT subtest. In his fourth (Extended Primary) 
year his score placed him Vz year above his group's average level, although still 
Vz year below the fourth grade level. His performance in Language dropped in 
his third and fourth years to below the control group mean. On Total Math he 
experienced a similar decline in his third year but improved in his fourth, at 
least to the average level reached by the two groups, which was 1 year below 
actual grade level. 

Wilbur <M quite well on the MAT. On all three subtests, his performance 
was consistently above his actual grade level. His best showing was on the 
Language subtest, where his scores placed him more than 1 year above his 
grade level in his first 3 years in school. During these 3 years he also performed 
above grade level on Total Reading and on or above grade level on Total 
Math. 

Wally was a quiet, generally passive boy who moved and acted slowly. At 
the Infant Education Center his teachers were at first concerned because he 
often finished his projects long after the other children. However, when they 
observed that his usual approach to problems was unhurried and methodical, 
they allowed him to work at his own pace. Unfortunately, his grade school 
teachers did not seem to have given him this same allowance. Despite a school 
psychologists observation thai he was "thoughtfully responsive" and ''re- 
sponded excellently to acceptance and encouragement, but seems to have a 
natural tendency to be slow and cautious when making verbal responses," his 
teachers repeatedly complained of his "laziness" and slowness; these, in fact, 
were major contributors to Wally's grades of D in reading and arithmetic and 
to his placement in Extended Primary. Possibly Wally had already reacted 
adversely to these complaints, because one of his teachers commented that he 
"hurried through his math and is doing very poorly." 

Wilbur was also quiet and cautious. The youngest child at the Infant 
Center, he was a great favorite with the teachuiii and the other children, Per- 
haps because of this, there was a short period at the beginning of first grade 
during which Wilbur was extremely disruptive and aggressive in the class- 
room. However, he soon made the adjustment to the classroom and settled 
down to become, in his teacher's words, "a nice little boy, a pleasure to have in 
class." 

in the tenth grade, Wally received several suspension notices for truancy 
and for an incident involving starting a fire in a trash basket. His brother 
Wilbur maintained his earlier promise, testing at the average level in the sev- 
enth grade on the MAT Reading and Math subtests. 
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Arlene 
Family Characteristics 
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Arlene s mother first came to Milwaukee when she was 19 years old, She 
had Arlene a year later and two more children in the next 4 years, During this 
period, she was apparently unemployed and separated from Arlene's father: 
The family had been on welfare for several years and no male had been con- 
sistently present at home. From time to time she and her children would move 
to her mothers home in Georgia and then return to Wisconsin, She married 
and had two more children after Arlene had entered public school, 

A high school graduate, Arlene's mother had a WRAT reading g^^ade of 4,8. 
Her WAIS Full Scale IQ was 66 at the start of the project and 72 at retesl after 7 
years. She was described by a school social worker as "a warm, friendly lady 
who is interested in the health and welfare of her five children," The family 
home was a well kept two-bedroom upper flat. 

Arlene was described by her mother as a "bright, happy, quiet" child who 
got along well with her siblings and her many friends and who was helpful 
around the home. As a young child, she seemed somewhat sickly and was hos- 
pitalized for anemia. 

Starting from 98.2 at age 2, Arlenes Stanford-Binet IQ dropped steadily 
over the next 3 years to a low of 76 at ago 5, By age 6, however, her score rose 
to 86, which was the average for her group. 



ERIC 



358 



11. The Children and Their Families 



Arlene 
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On the Wechsler tests from the ages of 4 to 7 years, Arlene obtained very 
low scores, even in relation to her own group, with a Full Scale IQ that ranged 
from 66 to 69. As of the last testing at age 14 years, however, her score had 
risen to 83, just 3 points below her own group's mean IQ, 

Arlene seemed to have gone twice througli her first grade of school, first 
while she was in Georgia and again when she returned to Milwaukee. Despite 
?. persistent stuttering.problem serious enough to require supplemental speech 
and language programming, Arlene did well in school, both academically and 
socially. She received grades of Outstc^nding or Satisfactory in all subject 
areas, and her teachers rated her work as on or above her grade level, 

Arlene's Metropolitan Achievement Test scores in the fourth year in school 
indicate she was achieving on a mid-third grade level on Total Reading and 
Total Math and on her grade level on Language. On all three subtests, her per- 
formance for that year was well above the averages for her own group as well 
as the experimental group. 

Aside from her mother's supportive attitude, mentioned earlier, it was also 
evident that Arl'^ne's friendly, pleasant disposition contributed to her success 
in school. Her teachers praised her attitude and work habits and described her 
as "well behaved and well liked by all her peers" and as "a very good worker 
who does all her assignments very promptly." In htr third grade teacher's 
words, "Your daughter is one to be proud of." 

Arlene maintained her achievement level in Math, as indicated by her scores 
in the MAT conduc ed in the tenth grade. She wat; enrolled in a Speech and 
Language Disabilities Program and, although she slipped in Reading, a psy- 
chological evaluation done at age 16 showed she h.id made significant progress 
in reducing speech avoidance. She still, however, had intermittent speech 
dysfunction. 



Craig 

Family Characteristics 

Craig's parents were both born in Arkansas and both had lived in 
Milwaukee since they were children. Both went to school in Milwaukee, his 
mother up to the twelfth grade and his father to the eleventh. Craig, the eldest 
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of the three children, was born when they were 22 and 20 years old, respective- 
ly. They separated when Craig was 4 years old and were divorced 4 years 
later 

Crc4ig's mother had a WAIS IQ of 74 at the start of the project and 77 at 
retest after 7 years, Her WRAT reading grade was 5,6. At various times she 
worked as a waitress, a hospital aide, and a dietary aide, receiving partial 
AFDC and medical assistance pr\yments and food stamps. The apartment m 
which she lived with her thrte cluldren was clean and adequately furnished. 

From the start of the pro eel, Craig's mother was somewhat ap^theiic a.nd 
wary of school and social sei ice agencies. Her attitude was possibly worsened 
by her experience v/ith a hospital where her younj^.est daughter had been tested 
for a heart condition. During the tests, the child had undergone henrt catheter- 
ization; a subsequent infection resulted in the child's loss of her fingers and 
toes. A social Wi iker who visited the home described the attitude* of Craig's 
mother as "rather unreaMstic" in relation to her children's problems. At the ag« 
of 4, for instance, her youngest child had not startec. to talk and had just 
learned to walk; yet she stated that there was nothing wrong with the child and 
that she expected her to enter kindergarten the following year. She had the 
same attitude toward Craig's school problems, believing that he would grow 
out of them. 

Craig was a shy, soft spoken, rather unresponsive boy, described by both 
his mother and his teacher as a "lo ler" who had few friends and spent a lot ( f 
time alone watching television. He was aggressive toward his two sisters and 
often fought with them. 

Craig's Stanford-Binet IQ, whicfi ranged from a high ot 98.2 at 24 monthi; to 
a low of 76 at 72 months, was below his own group's ivera^e for the greater 
part of the 4-year testing period. He outained his lowest scores al £>5 and 72 
months, when his IQ dropped to 6 and 11 points beiow the cora^iponJing con- 
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On the We.nsler tests, as on the Stanford-Binet, Craig's performance was 
below his own groups average for the greater part of the ll-year period of 
testing. H.S Full Scale IQ, which ranged from 80 to 34 before he entered 
school, dropped to a range of 75 to 83 beginning with school entry 

Metropolitan Achievement Tests indicated that after the first grade Craig 
made little progress in Language and Total Math. In these subtests he was per 
formmg below his own group average, falling to 2 years below grade expectan- 
cy by h.s fourth year in school, Although his scores were relatively better on 
he Readmg suotest, where he was on grade level during his first 2 years, his 
fourth year (Extended Primary) performance was 1 Vi years below vade level 
and below his own group average. 

From the time ho entered school, Craig had learning problems. In fir.t 
grade, he was rc.erred for psychological .study because of his "poor verbal 
skills short attention span, and immaturity." A neurological examination re- 
vealed no evidence of previous central nervous system damage or of anv 
chro.ac progressive disease of the nervour. sjrstem. The examining physician 
concluded that Craig was neurologically immature but had potenti,:il for learn- 
mg. Craig was also enrolled in the ESEA Title I Language Program and a sen- 
sorimotor tra.nmg program. During the next 3 years, Craig was the subject of 
severa multidisaplinary team studies that indicated a low average to 
borderline intelligence, visual-motor difficulties, and delays in receptive and 
expressive vocabulary and in auditory memory for sentences. )n addition he 
impressed the examiners as "a rather emotionally isolated child" who had 
murh dif iculty in dealing with his emotions." Craig s mother, while aware of 
her sons learning difficulties, seemed to be opposed to exreptional education 
programming. According to her, she had also been slow in school, had been in 
a special class, and hi.d not been helped by it. She further believed that Craig 
would outgrow his sciiool problems. 

Craig did not, however, outgrow his emotional and learning problems ^ 
ps>'cholog,cal evaluation conducted when h.. was 1/ years old recommend. J 
placement in a program for the emotionally disturbed, He received many 
Sinr"' -'^ "-^"'''"^^ to work, assaulting students, and 
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Christine was the fifth of seven children and the only daughter in a closely 
knit, two parent family. Although neithei of her parents had had more than 10 
years of school, both had steady jobs: Her father, v/ho worked at night in a 
factory, earned $l,i)QO monthly; her mother earned $530 monthly as a cook in 
a daycare center. The family came to Milwi?,ukee from Arkansas shortly after 
Christine's biMh. Her mother, who read at a mid-fifth grade level had a WAIS 
Full Scale IQ of 72 a I the time of the survey arid 78 at retest. She wan 12 years 
old when ?hc had b^r first child; by the time she was 20, she had had three 
more. She was 22 years old ai\d her husband was 37 v/he.n Christine was born, 
The family lived m a clean, well furnished apartment. 

Because she was the Ciyly girl in a iar^e family, Christine was ''spoiled and 
babied," according (o her public school te>ichers. She was a shy, quiet i^irl who 
was catitious with strangers, 

Christine's Stanford-Bin^t IQ was, on the whoh:, )ov»'er than was average 
for her group. Ranging from 83 to 97.7 ov4;r the 4-year testing period, it ex- 
ceeded th« group me^n only twice during thai: period. At school age (72 
months), her IQ was 87, which was also the mean IQ for her group. 

On the W^ch&ler ^ests. Chriscine'i; performn^nce in relation to her group par- 
alleled lh£it on the Stanford-Binel nom 48 thr^.ugli 72 months, with scores on 
or atjove the group avera^^r. Avter hei* HrA ycvr in public schooir her I*u!l S(.A\e 
IQ, which rangi?d frozn 82 to 91, dropped to 74. Although her scores subse- 
quently imprcvtd, ranging frovn 80 to 95 during the next 7 years, her last 
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Christine 




score, at age 14, was 2 points below the control group mean and 20 points 
below the mean for the experimental group. 

Christine's achievement in Total Math, as measured by the Metropolitan 
Achievement Test, was on grade level from first to thud grades and almost on 
grade level during her year in Extended Primary. She did not do as well on the 
two other subtests: On Total Reading she had progressed onh slightly since 
her second grade testing and was more than 1 year below her grade level, In 
Language, she showed no improvement over her first grade score during the 
next 2 years. She did better in her fourth year; however, her language achieve- 
ment was still 1 year below her grade level. 

During her first years in public school, Christine was described as a "very 
quiet, sweet girl" by her teachers, who also noted that she was easily distracted 
and therefore could not finish her work. Like three of her older brothers, she 
had difficulties with reading and was placed in Extended Primary, where she 
seemed to make good progress. Frequent absences were a problem during 
Christines second year in school: Apparently, the family had just moved and 
Christine was afraid tc go to school alone. Although her parents promised to 
arrange for one of Christine's brothers to accompany her to school, her atten- 
dance continued to be poor. Two years later, when she was 9 years old, 
Christine was raped and had to be hospitalized. Despite these circumstances, 
Christine continued with school and began to show some progress, 

When tested on the Metropolitan Achievement Tests in seventh and tenth 
grades, Christine's scores showed that she had maintained her performance 
levels in Reading and Math. 



Elmer 
Family Characteristics 

The youngest of six children, Elmer was also the only son in this two parent 
family. His parents had been married 7 years wht'n they came to Milwaukee 
from Arkansas. Elmer was born a year later. His father, who had dropped out 
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of school after the tenth grade, fiad been a $60-a-week f orklif t operator before 
coming to Milwaukee to work as a molder in a foundry. He was earning $125 a 
week when he became ill and had to stop working. To supplement the family's 
Title 19 income and her husband's disability payments, Elmer's mother started 
working full time as a housekeeper in a nursing home while her husband took 
a training course in electronics. Later, however, she became ill and quit her 
job. The family received disability, welfare, and Title 19 payments, 

Elmer's mother, who went through the ninth grade of school, read at a se- 
cond grade level. Her WAIS Full Scale iQ, 66 at first testing, was 72 at retest 
after 7 years. The second of 12 children, she had had a child of her own before 
she was 16. She was married at the age of 18 and had Elmer when she was 26 
year's old. 

The family, including the two eldest daughters, who were v^orking and had 
children, lived in a 10-room house, described as "slightly disorganized" and in 
need of repair. Of Elmer's five sisters, three went to special classes for the 
educablc mentally retarded. 

On the Stanford-Binet test Elmer's scores were below the average for his 
group at all age levels except 66 months, when he equalled the group mean of 
93. His IQ, which ranged from 85 to 94 from age 24 through 66 months, 
dropped to 76, its lowest point, at 72 months, the end of the period of 
Stanford-Binet preschool testing. 

On the Wechsler tests, Elmer showed marked improvement after his en- 
trance into public school. From a preschool range of 80 to 86, slightly below 
his own group's average, his Full Scale IQ rose steadily above the group mean. 
At the last testing (age 14 years), Elmer's IQ was 100, 14 points above the mean 
for his group and 4 points below that of the experimental group. 
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Elmer, a very quiet, gentle boy who liked to paint, was hospitalized briefly 
before his entrance into public school because of a high lead level in his 
system. He had no behavior related problems in school and was described by 
his teachers as a polite child who "is cooperative and nearly always tries to do 
his best." 

The Metropolitan Achievement Test indicated varied trends in Elmer's 
school achievement: On the Total Math subtest his performance matched his 
group average, although this average was below grade level for the third and 
fourth grades. His scores in language, while quite low during second grade, 
rose during third and Extended Primary grades to a level above the average for 
both groups. His fourth year Extended Primary score nevertheless remained 
below his grade level. Elmer's performance was poorest in Total Reading, 
where it dropped to almost 2 years below grade level in his third and fourth 
year testings. 

Because of his courteous and pleasant demeanor, Elmer was well liked by 
his teachers. They continued to remark, however, on Elmer's poor reading 
achievement. Elmer, who in kindergarten had been in an ESEA Title I 
Language Development Program, was placed in Extended Primary after third 
grade. At the same time he received special help from the Reading Center, 
where he was described as making good progress and showing "commendable 
initiative and enthusiasm." 

Elmer's progress in the middle school years was good. His scores on the 
Math subtest of the MAT, conducted in the seventh and tenth grades, im- 
proved, although his Reading scores dropped slightly. Other than one suspen- 
sion notice for fighting, he was a well behaved student. 
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Faye 

Family Characteristics 
Faye's parents had been married 8 years when they moved to Milwaukee 
from Mississippi, where her father had been a $50-a-week farm hand. The fol- 
lowing year Faye, the sixth of their eight children, was born. Twins -a boy 
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and a girl - were born 5 years later, Fayes father, the only wage earner in the 
family, first worked in a tannery ar I eventually became a construction 
worker, This job, while paying as much as $235 a week, was seasonal; during 
the winter the family would go on welfare to supplement his unemployment 
compensation and the children's Title 19 assistance. 

Faye's mother never worked outside the home, She completed the tenth 
grade of school -5 years more than her husband had -but had a third grade 
reading level. Her Full Scale WAIS IQ, 69 at the start of the study, was 80 
when she was retested after 7 years. She was a pleasant, friendly woman who 
cooperated well with the research staff. 

The original family dwelling, a five-room apartment, was described as 
poorly ventilated, poorly lighted, dirty, and in need of repair. The family 
moved to another place in the city, anJ home conditions improved. 
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Over a large part of the 4-year Stanford-Binet testing period, Faye s IQ was 
below the control group average. From 101.4 at age 24 months, her score 
dropped sharply to 87 within a year. Fiom age 42 through 72 months she con- 
tinued to have scores between 89 and 92. 

Fayes Wechsler test scores showed a declining trend. Her Full Scale IQ, 
which was 91 when she was 48 months old, dropped by degrees to 75 when she 
was 9 years old. Her last WISC test, taken at age 14 years, showed a rise to 84, 
still 2 points below the control group average and 20 points below that of the 
experimental group. 

Faye, who had a year of Head Start before entering public school, on the 
whole kept pace with her group. Like her group, however, she remained at a 
mid-second grade level in Total Reading achievement through third and fourth 
grade in school and was 1 year below grade level in Language. On the Total 
Math subtest she made little improvement from the third to the fourth grade, 
scoring at the mid second grade level on both testings. 

As a young child, Faye was shy and often uncommunicative. She had an al- 
lergy that often caused her to break out into a rash. During these times she was 
irritable and difficult to test. At other times, however, she seemed calm and 
happy. This was noted by her primary school teachers, who also described her 
as hard working and cooperative. Apparently Faye became more outgoing as 
she grew older: Her third and fourth grade teachers complained that she "has 
become a talker" and "talks too much." 

Fayes performance on the Metropolitan Achievement Test showed consi- 
derable variation over the middle school years. Her score in Reading improved 
when she was tested in the seventh grade, but slipped back again in the ninth 
grade. Her performance in Math remained low throughout. Beginning in the 
ninth grade, several of her ^eachers reported tardiness and she received suspen- 
sion notices for not working and for disrupting the class. 



Grace 
Family Characteristics 

Grace lived with her parents and three sisters in an attractive, well furnished 
house ownecf by her family. She was the youngest of six children, the two eld- 
est of whom were her mothers children by a previous marriage. Both of her 
parents were born in Arkansas, each the seventh of eight children. 

Graces parents worked full time. Her mother, who dropped out of school 
after tenth grade, had a reading level just below the sixth grade. In this, as well 
as in IQ (73 at initial testing, 8i on retest), she ranked higher than mosl of the 
mothers in her gi oup. She married her first husband when she was 18 years old 
and had her first child at 19. Two years later she came to Milwaukee and 
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shortly thereafter was divorced. After 7 years she remarried. She was 39 years 
old when Grace was born. For short periods she worked as a packer in a sup- 
ply company and as an orderly, finally securing fulltime housekeeping work in 
a hospital. Her last reported earnings were $100 a week. She was interested in 
sewing and crocheting and started several times to take vocational courses in 
sewing and millinery, but did not complete any of them. She was a friendly 
person, affectionate toward her children and cordial to the Center staff. 

During the first survey, Grace's mother expressed concern about the fact 
that her husband "didn't get too high in school." He had quit school after the 
fifth grade and started working when he was about 14 years old. He, however, 
tried to improve his reading and writing skills through a vocational course. He 
had come to Milwaukee when he was 19 and earned $140 weekly as a steel 
grinder in a factory. 
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Grace's Stanford-Binet IQ, which started out at 102 when she was 24 
months old, followed a generally declining pattern until age 66 months, when 
it reached 76, well below her group's average, Her next testing (atJ2[2 months •, 
however, placed her once more on her group's mean level. \ 

Grace's Full Scale IQ, as measured by the Wechsler tests, was lower than '.-he, 
average for her own group from the ages of 48 through 84 months (range: 76 to 
84). From the age of 96 months (8 years), however, she obtained higher scores. 
Her score of 95 at 168 months placed her only 9 points below the experimental 
mean and 9 points above the mean for her own group. 

On the three MAT subtests, Grace's scores started out on grade level but did 
not increase appreciably during her second year in public school. On Language 
and Total Reading, but not on Total Math, Grace's scores rose during her third 
year to bring her performance closer to her grade level, but were depressed 
again during her fourth year in school. The reverse was true for her Total 
Math scores: While they remained low from the second to the third grade, her 
fourth grade scores were high enough to bring her within Vz year of the ex- 
pected level for her actual grade. 

As an infant, Grace was described by the testing staff as "ornery" and "haH 
to handle/' Her quick temper was also noted by her teachers in public school, 
where she was described as more interested in crafts than in academic areas. 
Grace joined the school orchestra and participated in art projects, but like her 
sisters she had a difficult time learning to read. 

Grace repeated the fifth grade. Over the middle school years, she continued 
to be an underachiever because, according to her teachers, she had poor study 
skills and experienced difficulty in following directions. 



Hal 

Family Characteristics 

Hal's parents were bcrn in Mississippi and came to Milwaukee when they 
were in their teens. His mother, one of ten children, completed a vocational 
trainmg course in dress alteration in addition to 11 years of public school. For 
a while she worked in garment factories, cutting sweaters and making hats; 
but after being laid off twice she took a job as a part time cleaning person for 
state office buildings. She earited $75 a week. Her WAIS IQ was 70 at the time 
of the first survey and 72 at retest after 8 years. She read on a mid-fifth grade 
level, 

Hal's father, 12 years older than his wife, dropped out of school after the 
eighth grade and worked as a laborer and as a shipping clerk in Mississippi. At 
19 he moved to Milwaukee to work in a tannery. At this job, which he held for 
over 25 years, he earned $130 a week. 
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Although Hal's parents were described initially as very cooperative and 
willing to participate in the program, his mother was very protective of Hal 
during the early part of the program and was one of the last mothers to trust 
the research staff. As an infant, Hal was also distrustful of strangers and until 
he came to know the examiner was one of the most difficult control children to 
test. Except on the learning tests, however, Hal proved to be one of the best 
performers in the control group. He also adjusted readily to public school and 
obtained higher achievement scores than most of the children in both groups. 




Hal had one of the highest IQ ranges of his group. His Stanford-Binet IQ, 
v^hich ranged from 101.5 to 117 over 4 years of testing, was never less than 8 
points above the average for his group. At only one point, however, did it ap- 
proach the experimental group average. 

Throughout the 11 years of Wechsler testing, Hal's Full Scale IQ was at least 
7 points higher than the mean for his group. Although it showed a declining 
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trend (103 to 93) from age 48 months through 84 months, it rose (range: 97 to 
112) to above the average level of the experir ital group. 

Hal demonstrated one of the best performances on the Metropolitan 
Achievement Test, exceeding the average for the experimental as well as his 
own group. His scores on all three subtests placed him on or above grade level 
throughout his first 4 years in school. 

Hal attended a Fundamental School and responded to its requirements in a 
very satisfactory manner. He was described as "very well adjusted to school 
and learning/' as a cooperative, independent worker, and as an excellent stu- 
dent. His grades consisted mainly of As and Bs. 

In the seventh and tenth grades, Hal's performance on the Metropolitan 
Achievement Test continued to reflect the promise of the early years, with 
scores well above average in both Reading and Math. He received consistently 
good reports from his teachers and was described by them as a "high achiever." 
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Hank was the sixth of seven children. Until the year before his birth, his 
family lived in Mississippi, where his father worked as a filling station atten- 
dant and his mothei as a field hand. His mother, who quit school after fourth 
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grade, picked cotton and hoed fields for a living. She married Hank's father 
and had her first child when she was 16 years old and her husband was 19. 
Seven years late/ they moved to Milwaukee, where Hank's father found work, 
first as a car jockey, then as a security guard. He earned $108 a week. Hank's 
mother worked for about 3 years as a housekeeper in a nursing home, but left 
her job because of poor health. At this time she and her husband separated. 
She and her children then started receiving welfare payments and food stamps. 

Survey workers described the family as pleasant, friendly, and cooperative. 
Although the family home at the time of the survey was shabbily furnished 
and had no playthings for the children, the children were, in one examiner's 
words, ' well behaved and well loved " Hank's mother was eager to participate 
in the program because she wanted her children to "have a better education." 
She herself could barely read, and her WAIS IQ of 49 (54 at retest) was one of 
the lowest in the program. 
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Hank's Stanford-Binet IQ, which ranged from 95 to 97 from age 24 months 
to 54 months, declined from 100 to 79 from the ages of 60 through 72 months. 

Hank's Full Scale IQ, which declined gradually from 93 at 48 months to 85 
at 84 and 96 months, dropped abruptly to 69 the following year. After scoring 
74 at 120 months, his score rose 24 points to 98 at 144 and 168 months. 

Throughout his first 4 years in public school. Hank performed not only 
below his own grade level but also below the average for his own group on all 
three MAT subtests. His best achievement scores (Total Math) indicated a lag 
of about 1 year. He was, however, about 3 years below grade level in 
Language and Total Reading achievement. 

Hank did not do well in public school. A sensorimotor training program 
that he attended while in special kindergarten did not correct visual motor def- 
icits, detected during psychological screening, including poor eye-hand co- 
ordination, reversals of letters and numbers, and poor reading readiness. He 
was tl-en enrolled in a Title I language development program, where he 
showed some progress. 

Additional problems wet-e noted in school. Hanks clothing, for instance, 
was not adequate. Social workers several times explained the ESEA clothing 
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program to his mother and assisted her in obtaining clothes for the children. 
An older brother had behavioral difficulties and was asriigned to a Treatment 
Center. After third grade, Hank was given Extended i^rimary placement, 
where he had difficulties in reading and spelling. 

Hank's score on the Metropolitan Achievement Test in the seventh grade 
showed little improvement in performance. From tl^e tenth grade on, he 
received several suspension notices for tardiness and for frequent absences. 
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Ike's mother, a ninth grader when she dropped out of school, was 27 years 
old when Ike was born. Her WAIS IQ was 72. She and her husband, together 
with their four children, had just moved to Milwaukee from Chicago, where 
she was a $60-a-week factory worker. Her husband, who was a self-employed 
handyman in Cli.cago, found fulltime employment in Milwaukee as a con- 
struction worker. One year older than his wife, he had had 8 years of school. 

At the time of the survey, both parents expressed great interest in the in- 
tervention project. They were especially concerned about their eldest 
daughter, then 8 years old, who had been placed in a special (EMR) class. As 
Ike's mother described her, "she listen and understand but won't tell the teacher 
what she know." Shortly after becoming participants in the study, however, 
the family moved and efforts to reestablish contact with them failed. 
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Jennie wai. the youngest of five living children, all born within a period of 6 
years. The eldest daughter, Jennie's half-sister, was born when her mother was 
17, and had two young children of her own. Jennie's parents were divorced 
and her mother remarried. The family, including the eldest daughter and her 
children, lived in a seven-room house. The house was described by Center 
staff as scantily furnished, noisy, and dwrganued. 

Both of Jennie's natural parents were bor; and raised in Wisconsin. Her 
mother, whose Full Scale IQ was 68 (72 at retes^ c ftc/ 7 years), had completed 
the twelfth grade of school but read on a third grade level. Aside from babysit- 
ting jobs and a short period of working as a hotel maid before her first mar- 
riage, she had not worked outside the home. Jennie's father, who was a 
mechanic in a garage, had gone as far as the eleventh grade. During the 6 years 
of the program, he did not have a steady job and the family subsisted on 
AFDC and Title 19 payments. The family lived with Jennie's maternal grand- 
mother, together with the grandmother's three daughters and two sons. Most 
of the time either Jennie's father or her mother was out of town or in jail, and 
Jennie's grandmother had to look after Jennie and her brothers and sisters. 
However, because she also had her own children and most of the rest of her 21 
grandchildren to look after, she was unable to maintain a clean environment 
or provide adequate food and clothing for the children. 

Soon after Jennie's par**nts were divorced, her mother married a machinir 
who was employed full .ime and earned $200 a week. The family then moved 
into its own house, t.nere conditions improved, but not substantially. Social 
workers reported a history of abuse of Jennie and her siblings by the step- 
father. On two occasions, the children were placed under the custody of the 
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county Department of Public Welfare. All of the children seemed to have 
problems, A brother and a sister were epileptic, a condition described by the 
attending physician as inherited from their father. Another brother was hit by 
a car and suffered brain damage. He was placed in residential treatment and 
only came home on weekends. Jennie's two eldest sisters were in special EMR 
classes. Jennie's mother was often in trouble with the police and was arrested 
for "cutting a woman's throat." 



Jennie had one of the lowest IQs in the control group, Her Stanford-Binet 
IQ, which started out at 96 (the average for her group), began its decline at age 
42 months and continued to the end of the Stanford-Binet testing at age 72 
months, when it reached its lowest point of 69. 

On the Wechsler tests Jennie showed one of the poorest Full Scale IQ 
ranges: With the exception of age 72 months, when she obtained a score of 96. 
Jennie consistently performed below her group's mean level. Again with the 
exception of age 72 months, her Full Scale IQ from 48 through 168 months 
range*., from 63 to 81 . Since entering public school, her best score was 81 at 168 
months (14 years). 

On Total Reading, Jennie's poorest subtest on the MAT, her scores re- 
mained on approximately the mid-first grade level throughout her first 4 years 
in public school. Her performance on the Language subtest was only slightly 
better. On Total Math Jennie demonstrated better progress: Her fourth year 
score, although 1 year below her grade level, was average in relation to both 
her own group and the experimental group. 

Jennie, like her siblings, attended scliool very irregularly. Her parents seem- 
ed to have made no effort to correct this problem. Jennie did poorly in school 
and did not seem to get along well with her peers. Her mother commented on 
her behavior at home as "smart mouth" and said Jennie's teachers described her 
as "mean." 

Jennie's MAT scores in Reading dropped from average to below average 
when tested in the seventh and tenth grades. She maintained her score in Math 
in the seventh grade, but it dropped into the low range in the tenth grade. Her 
deportment record included some notices for fighting and tardiness. 
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Maggie, the youngest of five living children, was born when her parents 
were in their 40s. Her siblings, who were 11 and \7 years her senior, no longer 
lived at home. The year before Maggie was born the family had moved to 
Milwaukee from Mississippi, where her parents had been farm workers. Her 
father, who worked as a machine cleaner in a foundry, was about 4 years older 
than his wife. Maggies mother did not know how much education her hus- 
band had had, but according to her, "he don't have too much learning." 

Maggies mother came from a family of 11 children. She knew how old she 
was but could not seem to remember the dates on which she was born and 
married. Hor Full Scale WAIS IQ was 59 on the first testing and 69 on the se- 
cond, 6 years later. She reported the extent of her education as either 3 or 5 
years; however, with her second grade reading level, she could barely read or 
write. At the start of the program she made the following comment on her 
children's and her own reading problems: 

None read too good, but the girl (the next youngest, then 11) reads better 
than any ot them. I have them trying to read at home and the teachers tell 
me I can't read too good myself. But 1 didn't go to school or get no learning. 
1 can hardly teach them, because 1 don't know how. 

A nervous, sickly person, Maggie's mother was in and out of the hospital 
for various illnesses. In addition to having undergone surgery for gallstones 
and treatment for high blood pressure, back trouble, "female problems," and 
"nerves/' she also complained that: 
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at times I can't see too good and I can't think too well. My remembrance is 
awfully short. Sometime my sight seem to leave me. I can hardly get no 
glasses. I don't have money. 

Because of her health problems, she was unable to work outside the home 
or attend to the household. Maggie's father used to do much of the housework 
and also taught the children to cook and clean house. He sometimes came to 
the Center to talk about family problems v^ith some staff members. When 
Maggie was 4 years old, her father left home and the family received help 
through government programs, including welfare, food stamps, and Title 19. 

Maggie lived in a six-room house with her mother, two teenage foster 
sisters, and the young child of one of her foster sisters. The house was clean 
but in great need of repair. 
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Maggie's Stanford-Binet IQ scores indicated a progressive decline from 109 
at age 24 months to 32 at age 72 months. By 66 months her IQ, which was 
higher than the control group average, had fallen 4 points below the mean, At 
72 months she lost another 6 IQ points and thereafter remained below the cor- 
responding mean for her group. 

With the exception cJ a score of 70 at 60 months and 78 at 144 months, 
Maggie's Full Scale IQ, with a range of 80 to 86, was within 1 to 6 points of the 
control group average. 

On the Total Reading subtest, Maggie's scores were slightly below the 
average level for her group. Her Language subtest performance, hcwever, was 
erratic, with most of her scores considerably below her group's average. Her 
Total Math scores, while close to her own group's average for the first 3 years, 
dropped off during Maggie's fourth year in school. All of Maggie's fourth 
grade scores showed her Lo be about 2 years below her grade level in achieve- 
ment. 

Maggie was a friendly child who cooperated well with and was liked by her 
peers as well as her teachers. However, she did very poorly in academics and 
was enrolled in exceptional education programs for learning disabilities and 
for speech and langua';e development. An older sibling was also enrolled at 
one time in a snecial e ass for the educable mentally retarded. 
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In the middle school years, Maggie continued in a learning disabilities pro- 
gram, whilp her participation in the speech and laiiguage program was discon- 
tinued, When evaluated in the ninth grade, she was functioi ing at a mid- 
fourth grade level in reading and general information and a low fourth grade 
level in math, In spelling she functioned at a low third grade level, 
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Nathan was the youngest of eight living children. Of the 14 children born in 
his family, five died soon after birth and one wa" killed in an accident. 
Nathan's motner, who had her first child when sh? was 15, married Nathan's 
father when they wf-e botl. 17 >ears old. They moved from Mississippi to 
Milwaukee when they wers 35 years old, the year Nathan was born. Here 
Nathan's father worked as a crane operator and his mother as a housekeeper in 
a nursing home. Together they earned about $9,000 a year. 'T'he family lived in 
a well kept ten-room house until Nathan was 8 years old, when his parents 
were divorced. His mother continued working, with welfare payments sup- 
plementing her earnings. 
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Neither of Nathan's parents went to school for very long: His father 
dropped out after the sixth grade and his mother after the fourth. His mothers 
V\'AIS IQ scores — 52 at first tesMngand 58 at retest-were among the lowest in 
the project and her reading grade level (kindergarten) was the lowest. All of 
Nathan's siblings also had exceptionally low reading levels. Two of his sisters 
were in special EMR classes, another sister was in a special TMR class. 
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Nathan s Stanford-Binet IQ, which was generally below the average for his 
group, ranged from 82 to 94 over the 4-year testing period, with its lowest 
point at 72 months, immediately prior to his entrance into public school. 

Starting out at 78, well below his group's average, Nathan's Full Scale IQ on 
the Wechsler tests rose and remained steady over the next 10 years, with its 
range of 80 to 87. 

On the Metropolitan Achievement Tests, Nathan's best showing was in 
Total Math, where his scores for the fiist, second, and fourth grades were 
above his grade level. In particular, his fourth grade performance on this sub- 
test was in advance of both his and the experimental group's by over 1^2 years. 
On Total Reading his scores approximated grade level during his first 3 years 
but dropped back in his fourth grade to 2 years below grade expectancy. His 
performance on the Language subtest was poor in second and third grades but 
improved somewhat, althrugh still IVi years below his own grade level, in 
fourth grade. 

Because Nathan was c Met and unaggressive, he seemed to have pleased his 
public school teachers more than his quicker peers in either group. In the lower 
and middle primary grades, his problems consisted mainly of his inability to 
pay attention in class; otherwise he was described as a "very sweet boy." Third 
grade was particularly success*^ul, with his teacher describing him c j "a very 
dependable, sweet chi^d" whose behavior was excellent and who was "a 
pleasure to have in the classroom." Although his grades in all subjects suffered 
an abrupt drop in the fourth grade, where he was reading on a second grade 
level, he wiis promoted to the fifth grade at the end of the school year. 

On testings conducted in the seventh and tenth grades, Nathan's MAT 
scores remained consistently low in Reading, while his scores in Math re- 
mained above average. His teachers described him as "slow, but hard 
"working." ^- 
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Oliver's parents had been sharecroppers in Tennessee before they moved to 
Milwaukee in search of better work. At the time his mother was 32 years ola 
and his father was 40. They had been married 15 years and had two living 
children. In the next 3 years, three more children -Oliver and two 
daughters ~ were born. Olivers parents separated when he was 4 years old. 

Oliver's father, who had an eighth grade education, was a laborer in a foun- 
dry. He maintained contact with his family despite the separation. Ohver's 
mother was overweight and sickly. She suffered from high blood pressure und 
diabetes and, aside from a brief period when she ironed shirts for a laundi7, 
did not feel well enough to work outside the home after her arrival in 
Milwaukee. Although she had completed the seventh grade, she read on a 
kindergarten level. Her WAIS IQ was 71 at the original testing and 72 at retest. 
Before their separation, Oliver's parents seemed unable to maintain a clean 
and organized household and were once referred to as "drinkers and bums" by 
their landlord. Conditions improved for the family after the separation. 
Oliver s mother and the children received welfare payments and other forms of 
aid and moved from their old apartment to a house. Although the house was 
still described by staff members as disorganized, with "many relatives in and 
out of the house," Olivers mother was reported to be "trying hard to improve 
things for her family." 

Oliver's Stanford-Binet IQ range of 98 lo 112.5 was one of the highest in his 
group. His scores were highest from ige 36 months through 48 months and 
thereafter declined to his initial level of 98. On all testings his scores exceeded 
the corresponding means for his group, although they were still considerably 
\nujf»r than the experimental group mean. 
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After an initial decline from 101 at 48 months to 93 at 72 months, Oliver s 
Full Scale IQ on the Wechsler tests rose to a range of 103 to 106 from the age of 
96 months (8 years) through 168 months (14 years). The last two scores were 4 
and 2 points higher than the corresponding experimental group means. 

Oliver's school achievement, as measured by the MAT, was generally closer 
to the experimental group trend than to that of his own group: in fact, in his 
fourth year in school, his performance on all of these subtests exceeded that of 
the average experimental child by 1 year in Total Reading and Vz year in 
Language and Total Math. In terms of grade expectations, however, he was 
still Vz year behind on the last two subtests. 

Oliver attended Head Start for Vi year before entering public school. A 
bright, lively child who was interested in alhletics — his mother said he had 
received a trcphy for basketball — Oliver also did fairly well academically in 
his first 4 years in school. His teachers, however, complained about his talka- 
tiveness and his lack of seriousness in his attitude toward classwork. One 
teacher quoted Oliver as saying he did not care about his grades; anotSer 
wrote that Oliver "could be a good pupil if someone would get after him/' 

When tested in the seventh grade, Oliver maintained his scores on the 
Metropolitan Achievement Tests in iite average range in both Readir and 
Math. However, hit> scores dropped into the low range when tested in th tenth 
grade. He also received several suspension notices for talking in class and dis- 
ruptive behavior. 



Pam 

Family Characteristics 

Pam lived with her parents and two brothers in a cle::n, well furnished 
house. Her parents, both from Georgia, moved to Milwaukee 4 years after 
they were married. Pam s father earned from $480 to $525 weekly as a foreman 
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in a construction company. With his salary and the additional earnings 
brought in by his wife from part time babysitting jobs, the family was able to 
buy a house in a relatively good neighborhood. 

Pam's mother was a pleasant woman who was described by her children's 
public school teachers as very cooperative and concerned with her children's 
progress in school. She dropped out of school after the ninth grade and read on 
a fourth grade level. Her Full Scale WAIS IQ, 64 at first testing, was 68 at 
retest after 7 years. She was 16 years old when she married Pam's father, who 
was 11 years older. Her first child was born when she was 20 and Pam was 
born less than 1 year later. A third child was born when Pam was 10. 
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Pam's Stanford-Binet IQ, which ranged from 87 to 112, was generally on or 
above the average level for her group. She obtained her highest score (112) 
when she was 66 months old and her lowest score (87) when she was 72 
months old. 
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Before she entered school, Pam s Full Scale IQ on the Wechsler tests had a 
range of 83 to 96. In the first 2 years of school her IQ underwent a rapid 
decline, reaching its lowest point of 73 at age 96 months. Since then her Full 
Scale IQ rose once more; at last testing (168 months) it was 97, 7 points above 
her own group s average and 4 points below the experimental group mean for 
the same age. 

Consistently behind her own group on the Total Reading and Total Math 
subtests of the MAT, Pam in fourth (Extended Primary) grade was about 2 
years below her actual grade level on these two subtests. While she obtained 
better scores in Language, her performance on this subtest still placed her 1 
year below her actual grade. Pam s MAT scores were in the low range when 
tested in the seventh and tenth grades, with her Total Math score dropping 
vei7 low in the tenth grade. 

Pam was an outgoing but rather sickly child who often complained of "not 
feeling well" at school. Before she was 5, she was hospitalized for meningitis, 
She also had a heart murmur that required medical attention. Before entering 
public school, she attended Head Start for 1 year. She was described as ueW 
behaved and cooperative by her teachers, but her academic progress was slow. 
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The younger of two children, Paul was born when his mother was 20 years 
old. Soon after his birth, his parents separated. When he was 5 years old, Paul 
and his sister were sent to live with their maternal grandmother in Louisiana, 
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where they stayed for 2 years. The family then moved out of the city and back 
again several times. 

Little was known of Paul's father besides his being born in Wisconsin and 
completing the twelfth grade. Paul's mother, who had also completed the 
twelfth grade, had the highest reading grade level (6.8) of all the mothers in the 
program. Although her original WAIS IQ was 71, her retest score 6Vz years 
later was 83, again the highest among all the mothers. Paul, unlike most of the 
control children, was enrolled in a nursery school before entering kinder- 
garten. 

As a young child, Paul was alert and easy to work with and was one of the 
better test performers in the control group. He had a Slanford-Binet IQ range 
that placed him closer to the experimental group than to his own group. His 
lowest score, at 24 months, was ±05 and his highest was 123 at 48 months. 





On the Wechsler tests Pauls Full Scale IQ equalled the experimental group 
mean from age 48 to 72 months. After his entry into public school, his score 
dropped to 86, which was closer to, although higher than, the control group 
mean for that age (84 months). Except for two missing scores (at 96 and 108 
months), his scores rose steadily to a final score of 109 at 168 months, which 
was 8 points above the corresponding experimental mean score. 

The irregularity of Paul's presence in the city did not permit administration 
of the MAT over consecutive years. From the scanty data available, it seemed 
that Paul's best achievement performance was in Total Math, where in third 
grade he performed on grade level. In contrast, his reading achievement for the 
same grade was only equal to the mean for his own group, which was Vi year 
below actual grade level. 

Paul seemed to have some adjustment problems in public school. Although 
he was described by his teachers as enthusiastic and motivated, he also seemed 
to be quite aggressive. He was suspended from [ \oo\ several times because of 
fighting with other children and "making threatening, disrespectful comments" 
to a teacher. In a teacher's words, Paul "has high social reasoning, a concern 
for justice, and leadership ability" and "when (he) feels or sees injustice he 
barges in head and fists first. These problems impeded Paul's academic pro- 
as well, 
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Paul's scores on the MAT dropped to the low range in both Reading and 
Math when tested in the seventh grade. His school attendance in the eighth 
grade was very unsatisfactory and he received several suspension notices. An 
alternative program was recommended for him when he was in the eleventh 
grade. 
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Penny's mother stopped going to school after the eighth grade. Two years 
before Penny was born, she and her husband separated and she moved to 
Milwaukee with her son, then 8 years old. With her earnings of $1.15 an hour 
as a shortorder cook, she supported herself, her son, and Penny. She had a 
WAIS IQ of 71. 

Penny was described by Center workers as "happy and well cared for," and 
her mother as having a "decent, good attitude toward a difficult life." Shortly 
before enrollment in the project, the family moved and efforts on the part of 
the Center to reestablish contact were unsuccessful. 



Ted 

Family Characteristics 

Ted was the younger of two c hildren. His sister, 2 years older, was placed in 
Q special EMR class. His mother, who grew up in Wisconsin and was also in a 
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special EMR class, had a second grade reading level and a Full Scale WAIS IQ 
that was 61 at first testing and 66 at retest. Ted's father, born in Arkansas, was 
one of 14 children. Neither parent was working: Ted's mother received social 
security payments; the children ,:ind their father received welfare payments 
and food stamps. 

Living conditions at the family home were described by staff members as 
squalid and miserable. Ted's father, an alcoholic, frequently subjected his wife 
to ridicule and physical abuse. As an infant, Ted was often left alone in his bed 
or on the floor during all night drinking parties. Because of their parents' in- 
ability to meet their basic health, nourishment, and emotional needs, Ted and 
his sister were removed from their parents' home and placed in foster homes by 
the Department of Public Welfare. Ted was 3 years old at the time. After 2 
years he was returned to his parents' home but was kept under the supervision 
of the Department of Public Welfare for another 2 years. The family was also 
helped in its homemaki-.ig and financial affairs by the Jewish Vocational Ser- 
vices. 

Ted's Stanford-Binet IQ scores were among the lowest in the project. After 
the first and lowest score of 64, his IQ range remained between 74.9 and 80.5, 
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with tv'O exceptions. These exceptions occurred at age 54 monthly, when he 
scoiv-d 99, and at age 66 months, when his score was 86. 

Teds preschool Wechsler tests; indicated i? FuM Scale range of 63 to 63. After 
hisentr>' into public school his scores improved, reaching a high of 79 at age 96 
m >nlhs (8 years). On his lasjt testing (168 months), however, hh Full Scale IQ 
dropped to 67. 

From the fir«t through the third grade, Ted's MAT scores on the Language 
and Total Math subtests indicated achievement equal to or above the mean for 
his group. .His third g.vade Total Math score in faci exceeded the experimental 
group mean. In fourth (Extended Primary) v.rade, however, his scores dropped 
to almost 1 year below those of the children in his group and almost 2 years 
below his actual grade. His Total Reading scores were on grade level and 
average for his group during his first 2 years in school; however, he did not 
make any progress in the next 2 years, His fourth year performance on this 
subtest was lower than average for both groups and 2 years below his grade 
level. 

Ted and his sister were not being properly attended to. Ted came to school 
dirty and inadequately clothed. Once he was sent home because his clothes, 
had not been changed for sovne time and .smelled strongly of urine. Ted wa\> an 
extremely withdrawn and passive boy who seldom talked to his peers. He was 
referred for supportive services by hi^ teacher because of his poor self concept, 
his tack of friendship at school, and his weak academic skills. A psychologist's 
report stated that while Ted did not seem truly retarded, placement in a pro- 
gram for the educable mentally retarded could prove very beneficial for him, 
because he needed "much attention, extra help, and personal contact . . . (and) 
much success experience to help him develop a sense of adec|uacy/' 

In the sixth grade, Ted was reported as not making progress, A psychologi- 
cal evaluation found he was extremely withdrawn, especially with peers, and 
recommended he be placed in a program for the emotionally disturbed, 



Wendy 
Famity Char^ictiiristics 

Wend/ ^Aas the only child in this two-partint household. Her three half- 
brothers, her fatJter's children by a previous marriage, did not live at home. 
Wendy's mother earned $73 a week as a fish packer in a foc?d processing plant. 
13efore moving to Milwaukee, she worked in Mississippi for 4 years as a full 
time cleaning wum^n in a school at a salary of $20 a week, A high school grad- 
uate, she read on a fourth gradt^ level. He. WALS IQ wa^ 65 at first testing and 
66 at retest. She was 25 years old vvrhen she married Wendy's father and 26 
when Wendy was born, 
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Wendy's father, 10 years older than his wife, was in Milwaukee for some 
time before ht met Wendy's mother. At the time he had a full time job at a 
foundry and also worked evenings and weekends at a filling station. Eventual- 
ly he obtained a $220-a-week position with a large assembly plant as a welder. 

The family lived in a very clean and well kept home. Although Wendy's 
parents were described by Center workers as very friendly and cooperative, 
Wendy's father was not consistent in giving the n search staff permission to ex- 
amine Wendy's school records. As a result, cur knowledge of Wendy's pro- 
gress in scho*.! was sketchy at best. 




Wendy 



Wendy's Stanford-Binet IQ, which was several points below the control 
group mean during the first year of testing, rose to match her group's average 
in the next 2 years, eventually surpassing it by as much as 18 points. Her scores 
from the ages of 24 through 36 months ranged from 88 to 91. In the next four 
testings her IQ ranged from 92 to 96, and in the final two tests she had scores 
of 102 and '05. 

Wendy maintained a fairly even performance level on the Wechsler in- 
telligence tests, with a hull Scale IQ range of 83 to 86 from the age of 48 
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months through 108 months. Her last test, at 168 months, showed a rise to 94. 
These scores were on or above the average for her own group. 

Wendy's achievement, as measured by the MAT, was generally better than 
that of the others in her group, although slightly behind that of the experimen- 
tal children. Like the average child in each group, she performed on grade level 
during her first 2 years but started falling behind in her third year. Overall, her 
scores for the fourth grade indicated achievement slightly over 1 year below 
her grade level, with Language as her poorest subtest. 

From the few school records available, it seemed that Wendy did fairly well 
in school. She apparently had some academic difficulty during fourth grade, 
when her teacher commented on her "lack of basic skills" in all areas. She was, 
however, promoted to the fifth grade and made satisfactory progress in all 
subjects. 
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Wilma, a lively, rather aggressive child who, as a Center staff member once 
observed, liked to "snap her fingers and twist and bump and grind," was the 
youngest of six children. Her parents separated a few years after her birth and 
her mother remarried. 
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Wilma's stepfather was a welder who earned $180 a week. Her mother had a 
$95-a-week job as a laundry worker. An eighth grader when she dropped out 
of sch . Wilma's mother read on a third grade level and had a WAIS IQ of 65 
(67 at retest). She was 20 years old and had already had two of her six children 
when she married Wilma's father. She had Wilma when she was 27 years old. 
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On all but two of the Stanford-Binet testings Wilma's scores were below the 
mean for her group. Her score at age 72 months (69) was especially low. She 
obtained her highest scores, 98 and 100, at 42 and 60 months. 

On the Wechsler tests, Wilma's Full Scale IQ, with its range of 72 to 81, was 
consistently lower than the mean for her group. She obtained her lowest score 
of 72 during her second year in school. 

Like the rest of her group, Wilma seemed to be at least 1 year below actual 
grade level in school achievement as measured by the MAT. As was generally 
true of her group, her poorest performance was on Total Reading and her best 
on Total Math. In addition, Wilma surpassed her group's average performance 
on the Language subtest for the fourth grade. 

Progress was slow in public school for Wilma, according lo her teachers, 
who described her as a slow learner and a poor reader. Her aggressiveness con- 
tributed to her problems. A referral for psychological and school social work 
services, submitted when she was in the second grade, contained this descrip- 
tion of Wilma: 

Very aggressive. Often threatens other children. Continual rule breaker. 
Doesn' like corrections and becomes belligeient. Slow learner. L4 (Easy 
Primer > reader. 

When tested in the seventh grade. Wilma's MAT scores were average in 
Math and below average in Reading. On the whole, she was doing reasonably 
well in school. 
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Woody was born when both of his parents were 20 years old. He had an 
older half-sister who was in a special EMR class and a younger brother. 
Woody's mother was born in Mississippi, the fourth of 13 children. Although 
she had completed the ninth grade, she read on a level slightly below the third 
grade. Her WAISIQat initial testing was 73; atretestbVz years later it was 75. 
She was 18 years old when she had her first child. The following year she 
moved to Milwaukee, where she married Woody's father. They separated 
when Woody was 2 years old. Woody's mother was un^nrployed and the fami- 
ly was supported through w(^lfare and AFDC payments and food stamps. 

As a young child. Woody was an extremely quiet boy who would not talk 
to teachers; consequently, it was difficult to assess his early language perfor- 
mance. 
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Woody's Stanford-Binet declined, in sta^ites from 98.9 at 24 months to a 
range of 88.5 to 92 from 36 to 48 months, to 83 from 54 through 66 months. 
On his last Stanford-Binet testing (at 72 months), however, his IQ rose to 87, 
equalhng the group mean. 

On the Wechsler tests Woody's Full Scale IQ ranged from 78 to 88 from 48 
through 72 months. After his entrance into public school, he took the test only 
three times. His scores ranged from 72 (at 84 months) to 85 (at 168 months), 
which was 6 points below the average for his group. 

The available MAT scores showed Woody as consistently behind his own 
group on the Total Reading and Language subtests and on the same level as his 
group on Total Math, at least during the first and fourth grades. On this 
subtest he, like the average child in the project, was 1 year behind his actual 
grade level. 

Before going on to the first grade, Woody went to special kindergarten 
where he participated in a language development program. Despite this added 
help, he had a great deal of difficulty in first grade, especially in reading. 
Woody's family moved and his school records were unavailable to us. 

LOW RISK CONTRAST CHILDREN 

The low risk contrast group originally consisted of ten ..mldren who, lil/^ 
those in the experimental and control groups, belonged to black families who 
lived in Milwaukee's inner core, but whose mothers had WAIS Full Scale IQs 
over 100. Early in the program, we lost contact with two families who moved 
out of state. Of the remaining eight children, two were brothers. Although still 
another family moved out of the state before the conclusion of the program, 
we were able to maintain contact with the parents and to test their child occa- 
sionally. 

The seven mothers who remained with the program were 23 to 32 years old 
at the star' Df the study and had IQs that ranged from 106 to 118. Six of them 
were mariied, two of whom became divorced. Unlike the high risk mothers, 
all of the mothers in this group had at least a high school education when they 
entered the program, one had a junior college degree (AA), and at least three 
others had had from 1 to 3 years of college, vocational or in-service training 
courses. Five were employed outside the home, m^iinly in government offices, 
with monthly salaries that ranged from approximately $543 to $1,030. 

Although most of the mother s in this group were eager to cooperate with us 
in the study, our contact with them was necessarily minimal, in some cases not 
going beyond the testing of the children. The following account, which in- 
cludes family background and observations on the children's test performance, 
is therefore brief and general. 

Bess was the eighth of nine children in a two-parent family. Her mother, 
who had a WRAT reading grade of 14.4 and had 2 years of college course 
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work in sociology, earned $987 monthly as a job specialist, a position she said 
her college training enabled her to obtain. Bess' mother had a WAIS IQ of 106 
initially and 109 at retest. Bess' father, a self-employed house painter, earned 
approximately $200 a week. The family received Title 19 aid for the children 
over 6 years. Six of the nine children in the family lived with their parents in 
their eight-room house. 

Gabriel was an only child when his parents joined the program. His mother, 
who was a third year university student, was a broadcaster for a local TV sta- 
tion. When he was about 4 years old, he and his parents moved to 
Pennsylvania, where his sister was born the following year. The family then 
periodically returned to Milwaukee, On each of these visits, Gabriel's mother 
made it a point to get in touch with the Center staff so that Gabriel could be 
tested. An outgoing and articulate woman who seemed to be very much in- 
volved with her children, she listed her occupation as "full time housewife and 
mother." Her WAIS Full Scale IQ was 109. Gabriel's father, who had a degree 
in Business Management in addition to a BA, earned over $25,000 annually as 
Community Relations Director for a TV station in Pittsburgh, The family 
owned a seven-room townhouse condominium. 

Mary and her sister, who was a year older, lived in a four-room apartment 
with their mother. Their parents were divorced v/lten Mary was 8 years old, 
and the family received aid for several years through food sfampc, welfare 
checks, and Title 19. Mary's mother, who had a WAlS IQ of 108 (110 at initi J 
testing 7 years earlier), held an Associate in Arts degree but was unemployed. 
She was an emergency room technician, a student position that terminated 
when she graduated. She was hospitalized for a nervous breakdown and was 
in therapy for some time. She seemed bitter about being unable to find a job 
despite hor education and said her college degree had not helped her in any 
way. 

Robert lived witii his rr.other and three half-siblings in a three-bedroom 
apartment. Another half-'iister was married and lived in her own apartment. 
The older children werr. Robert's mother's children from a previous marriage, 
Robert's mother and father were not married, but paternity was legally esta- 
blished and Robert saw his father frequently. Both of Roberts parents were 
high school graduates. His mother's initial IQ of 109 dropped to 103 at retest. 
She had a reading grade of 8 3, Throughout Robert's childhood, his mother 
worked at various jobs, including typist and cashier. Her last position was as a 
teletype operator. 

Tanya was the youngest of six children in what was reported as a highly in- 
telligent family with strong sociopolitical commitments. Her mother had a 
WaIS IQ of 113. Her father taught at a college in the city. Although her 
parents were cooperative about allowing Tanya to be tested as a young child, 
they were concerned about her privacy and set an age limit beyond which they 
refused to allow further testing or release any information about their child. 
Consequently our knowledge of Tanya - the brightest of the children in the 
study -did not go beyond first grade in public school. 
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Warren and his younger brother Weldon lived with their parents and three 
older siblings in a well furnished eight-room house. A stepbrother and a step- 
sister, both older, did not live at home. Both of their parents were employed 
full time: Their father earut-^, $1,200 monthly a'^ a "cutter" and their mother 
worked for the county as a financial assistant at a monthly salary of $1,030. 
Aside from her full time employment, the children's mother also did part time 
work with a tax preparation company* At the start of the study her WAIS Full 
Scale IQ v/as 114; at retest it was 104. She had a WRAT reading grade level of 
13.5. In addition to her high school education, she had completed a training 
course in tax preparation. 

Whitney was an only child. His parents were divorced, and Whitney and 
his mother moved from their house into a two-bedroom apartment, Whitney's 
mother, who had a WAIS IQ of 118 (both testings) and a reading grade of 
17 C, joined the Center staff as a paraprofessional teacher at the start of the 
project and later became the parent coordinator. She participated in seminars 
and received on-the-job training in preparation for her work. After termina- 
tion of the project, she did clerical work in government agencies and was with 
the State Veterans Administration as a records clerk. She was actively in- 
volved in church and PTA activities. 
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IQ 

On the average, the children in this group demonstrated IQs tha. ranged 
from 107 to 118 on the Stanford-Binet and from 97 to 103 on the Wechsler 
tests. These scores were from 8 to 13 points lower than the corresponding 
mean scores for the experimental children on the Stanford-Binet and WPPSI, 
but were very close to the experimental group mean on the WISC. Of these 
children, the \ :wo whose scores generally equalled or surpassed the experimen- 
tal children's scores were Tanya and Mary. Tanya's IQ, which ranged from 
128 to 170 on the Stanford-Binet and from 116 to 125 on the Wechsler tests, 
was the highest among all the children in the study. Mary's Stanford-Binet 
ranged from 120 to 125 fron. age 24 through 48 months and from 117 to 140 
from age 54 through 72 months. On the WPPSI/WISC her Full Scale IQ from 
72 months onward ranged from 103 to 121. 

With one exception, the other children in this low risk group had Stanford- 
Binet IQs lower than those of the experimental children but higher than those 
of the control group. The one exception was Warren, whose scores did not 
equal the control group mean until he was 66 months old. 

On the WPPSI/WISC tests, the low risk contrast children improved their 
scores on the wnole while in public school, approaching or exceeding the ex- 
perimental group mean by the time they reached tne third grade. An exception 
was Bess, whose Full Scale IQ at 144 months was 88, 1 point below the control 
group mean. 



School Achievement (MAT) 

Of the six children for whorr MAT results were available, three (Bess, 
Mary, and Whitney) had scores that indicated achievement at or above grade 
level, and three (Robert, Warren, and Weldon) showed scores that placed their 
achievement below their actual grade level. The three children who did well on 
the MAT obtained their highest grades on the Total Reading and Language 
subtests. By the end of the fourth grade, Whitney and Mary had Total Reading 
scores placing them 2 years and 1 year, respectively, above their grade levels 
and Language scores 1 year above grade level. In Total Math each of them 
scored Vz year below their actual grade. Bess, for whom fourth year scores 
were not available, placed on the mid-third grade level on all three subtests. 
Bess, Mary, and Whitney then showed a drop in MAT scores to grade level on 
Total Reading and Total Math when tested in the seventh and tenth grades. 

The three children whose MAT re^^ults show below grade level achievement 
had .scores generally on or below the control group average. Warren's fourth 
grade scores on all three subtests were at a mH-second grade level; his brother, 
Weldon, had much lower fourth ^^rade scores (mid-first grade) on Total 
Reading and Total Math, but was only 1 \ \r behind in Language. However, 
he achieved grade level scores when tested in the tenth grade in both Total 
Reading and Total Math. Robert, like Warren, had mid-second grade scores 
on his fourth year MAT. 
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School Adjustment 

Like the children in the experimental and control groups, the low risk con- 
trast children had varying degrees of success in public school. Of the eight chil- 
dren in this group; the only two about whom there were no reported dif- 
ficulties in academic or social adjustment were Gabriel; whose family moved 
out of the state; and Tanya; whose progress her parents did not permit us to 
follow. Gabriel's mother reported that he was doing very well in school. The 
Comprehensive Test of Basic SkillS; which Gabriel took in the third grade, 
placed him on or above the national average in all areas. His best performance 
was on Mathematics Concepts; where he placed in the 89th percentile, Tanya's 
first grade teacher described her as a "very strong student in all subjects — a 
pleasure to have in the classroom." 

Among the remaining six children; Mary had the best reports from brr 
teachers. From kindergarten through Upper Primary she was described as a 
very good student with excellent language skills who "talked too much at 
times." Her fourth grade teacher, while noting her "good work;" also observed 
that she was "moody." At about this timC; her mother requested psychiatric 
services for her. This was the only indicate 3n that Mary was going through 
some emotional difficulties; there being no further mention of it either from 
her mother or from her fifth grade teacher; who said only that she 'needs work 
in self-control" and "must learn to take direction from adults." Mary had 
average to excellent grades in all areaS; particularly in reading and language, 
and apparently did not need any special educatioral programming. 

The only other child not placed in any special program was Weldon. Ac- 
cording to his teachers, he added much to class discussion because he spoke 
well and had an excellent vocabulary; however, he was also described as an 
"attention-getting child" who needed close supervision and did not make use of 
his ability. He had several disciplinary reports — including two suspen- 
sions -for fighting, bad language, and uncooperative behavior; and was given 
an Extended Primary placement despite grades of Cs in all his Upper Primary 
subjects. 

The four other low risk children had special help in one form or another. 
Three of these children (Bess, Robert, and Warren) received help tor academic 
difficulties; and one (Whitney) was in a psychoeducational program because 
o.( emotional problems. 

Although she did well on the MAT, Bess was found by the Title I Suppor- 
tive Services Team to have academic deficits of 1 to 2 years and was enrolled in 
a remedial program to improve sensorimotor and cognitive skills during 
fourth grade. Her teacher described her is "quiet, conscientious, shy with peers 
. . . introverted." 

In his first year in public school; Robert was observed to have problems 
learning to read and was referred to a multidisciplinary team the next year 
when he continued to have academic difficulties. Although he was seen by the 
team as "a happy boy with adequate self-concept and an outgoing personali- 
ty" who "showed no evidence of emotional disturbance;" he was also found to 
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be "lagging nearly 3 years below expectancy for a child of his age, intelligence, 
and experience." The team concluded that while his emotional, social, and 
physical needs were adequately met by his parents and extended family, he 
was "depriveti in other areas, such as being read to, which helps to develop 
reading-readiness skills," and therefore recommended Robert's placement in a 
speech and language disabilities program. 

Warren had had a severe and permanent hearing loss in his rignt ear since 
birth, but it was not officially diagnosed until he was 9 years old and in third 
grade in public sr^ooL An earlier referral for psychological service, made 
while Warren was in kindergarten, stated that Warren did "not appear to be 
learning in the classroom, a small group, or even in a 1:1 relation," but that his 
vision, hearing, and physical health seemed normal and was "not felt to be the 
cause of (his) inability to remember basic skills or follow simple directions." He 
had particular difficulty with reading and language. After his hearing problem 
was detected. Warren was assigned to a speech and language disabilities pro- 
gram. Although he was described as "not a discipline problem," Warren, like 
his brother, was the subject of numerous disciplinary reports, for such reasons 
as fighting and "speaking disrespectfully to his teacher." 

During Whitney's first 2 years in school, he was described as a very capable 
student who enjoyed school and was cooperative and well liked. Toward the 
end of second grade, however, his teacher, while still praising his academic 
work, complained that he was "very talkative, very sassy, and disrespectful." 
As his behavior began to affect his grades, he was enrolled in psyche educa- 
tional therapy at his mother's request. His grades improved and he completed 
more of his school assignments. All of Whitney's teachers stated that he had 
good academic potential, but that his learning was hampered by his aggres- 
siveness and lack of self-control. 
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Epilogue: Commentary 



The etiology of cultural-familial mental retardation remains a complex puz- 
zle, but it is clear from two decades of early intervention research that early in- 
tellectual developme*^" is not fixed, is mutable, and can be modified by manip- 
ulating experience. 1 Milwaukee study results suggest that the environment 
is not effec^Vely mediated by the low IQ, low verbal skilled mother and that 
the impov rished psychosocial early microenvironment in che home she cre- 
ates is a major factor associated with her offsprings declining IQ performance. 
Through early intervention, this effect can be mitigated, thus preventing IQ 
declines. 

In each developmental period, however, subsequen^ to infancy (0 to 3 
years), although it is possible to maintain normal IQs, it also seems that this 
can be accomplished only with increasing difficulty. To the extent that this is 
true, it suggests most simply that there are limits to the performance benefits 
we can expect from an early intervention treatment. The question that remains 
is what causes these limits, that is to say, of course, in addition to ability. For 
example, there is probably some limit to performance transfer across develop- 
mental periods when children are trained on tasks within one developmental 
age period for a narrow set of aptitudes (viz., for IQ tests). The limit is not the 
aptitudes per se but the extent to which they relate to cognitive skills required 
for successful performance in addition to success on IQ tests, particularly in- 
formation gathering and processing skills. In addition, because performance 
transfer of aptitudes is dependent on the nature of the home support system as 
well as school, there are limits to performance transfer between developmental 
phases due to retardation of skill development induced by social and emo- 
tional pressures in the home (Garber, 1982). Induced retardation limits the de- 
velopment of information gathering and processing skills. The retardation is 
induced by the psychosocial characteristics of the home microenvironment 
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which actively interfere with the development of learning mechanisms neces- 
sary for intellectual growth. As a result, markers of early performance only 
appear adequate as predictors of future performance, but in fact belie a weak- 
ness in cognitive skills necessary for more sophisticated sets of demands that 
occur in successive developmental periods. Evidence for the induction of re- 
tarded behavior may be founded in reports of iatrogenic retardation (Kearsley 
& Zelazo, 1975), early differences in maternal handling of infants (Thoman, 
1981), and the passive compliant syndrome in Hess and Shipman s thesis (Hess 
& Shipman, 1968). Early problei.i solving strategies such as trial and error or 
early social behavior such as timidity can be seen as early preschool age proto- 
types of behavior that remain relatively unchanged to interfere with perform- 
ance as the child grows. This would certainly not explain all limits to intellec- 
tual growth, but the implications of the sociobehavioral support system is an 
as yet inadequately explored component of the process of intellectual develop- 
ment of children, especially those with unique developmental experiences. 

There should also be considered the misleading effect of the fallacy that un- 
derlies the hope for transfer of intervention benefits to occur between the suc- 
cessive phases of development. That hope relates to the understanding of ear- 
lier intervention studies, such as the Skeels study (Skeels, 1966), having dem- 
onstrated an innoculation effect. That is, that once early intervention has fos- 
tered normal IQ performance, it innoculates a child for life against all ills and 
that early performance benefits would not only be maintained but also would 
translate into school and adult success. As Clarke and Clarke (1976) pointed 
out, Skeels postintervention phase of development was in effect another phase 
in which subjects experienced the positive environment of their adoptive 
homes. The value of this kind of intervention for school performance is addi- 
tionally suggested in several other investigations: the study of the school per- 
formance differential of separated twins reported by Schiff, Duyme, Dumaret, 
Stewart, Tomkiewicz, and Feingold (1978); the study of the school perform- 
ance of transracially adopted twins reported by Scarr and Weinberg (1978); 
and the study among children in the social housing experiment in Warsaw re- 
ported by Firkowska, Ostrowska, Sokolowska, Stein, Susser, and Wald 
(1978). In each of these studies school success was identified as behaviors re- 
lated to family social status and the concatenation of appropriate support vari- 
ables that follow the children beyond the preschool experience. It seems there- 
fore that although it is possible to achieve improved intellectual performance 
or prevent expected declines in IQ test performance in children at risk for men- 
tal retardation, consideiable questions remain as to the nature of i itellectual 
growth and the mechanisms responsible for effecting growth and/or its limits. 
That understanding is hmdamental if we are to be able not only to encourage 
intellectual performance across a wide range of experiences, but also to be able 
to effect the mainten.mce of performance benefits over time that result from in- 
tervention treatmerts. 
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DELINEATING THE ROLE OF MATERNAL 
MEDIATION 

Throughout the investigation, we were impressed with the vast array of in- 
fluences that operate on the at risk family and their children. Although many 
of these influences may be experienced in common by other and perhaps more 
fortunate families, it was the unique interaction and intensity of these influ- 
ences that acted to overwhelm certain families and put their children's future 
development at risk. The prospect for the social sciences being more effective 
in preventing deteriorating intellectual performance within the general disad- 
vantaged populations of children, or for that matter for children in general, 
depends on delineating these influences and the mechanisms by which they op- 
erate on cognitive development. This information in turn is basic to the devel- 
opment of a psychoeducational technology effective in preventing poor intel- 
lectual performance. 

Although the low and relatively narrow range of maternal IQ used as a cri- 
terion for this study presumed a relatively narrow range of general behaviors, 
it was apparent from our observations over the years that there were consider- 
able differences among both the experimental and control families. We could 
see that some mothers did not seem to care and that some mothers cared very 
much and that there were homes in which there was no father and homes in 
which there were fathers who cared very much. These facts suggest that IQ, 
like SES, a summary variable by which we can infer only in a preliminary 
way the nature of the psychosocial stimulation provided in the home microen- 
vironment. Although family interviews and home observations were made, 
the kind of psychoanthropologic observations that now seem necessary to spe- 
cify the mechanisms that influence intellectual development and to determine 
the significance of the differences that may exist among these mothers and 
their families unfortunately was not done. 

The findings of the Milwaukee cross-sectional study and the longitudinal in- 
vestigation supported the basic hypothesis that the most important environ- 
mental influence on cognitive development is the intimate interaction that 
takes place between the individual child and the parent or primary caregiver 
V'ho mediates the environment for the child (Carew, 1980; Clark-Stewart, 
1973; Feuerstein, 1979; Hunt, 1961; Jensen, 1968; Papousek & Papousek, 
1982; Scarr, 1981; Vygotsky, 1962). It is also evident that this influence is of 
particular importance during infancy, when the child is most dependent on the 
primary caregiver. The experience of being reared by a primary caregiver who 
is retarded cannot be considered a social deprivation because it is not socially 
patterned and is not a defining characteristic of class, even though it may oc- 
cur within lower SES groups with greater frequency than within other social 
groups (Deutsch, 1973; Jensen, 1968). The association between such experi- 
ence and significant delays in cognitive development may cu' c4cross such clas- 
sifications. This association should not be interpreted as evidence against the 
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heritability of intelligence, buc rather should be considered an indication of the 
extent to which natural variations in experience can influence the rate of cogni- 
tive development within a given genetic reaction range. 

Often overlooked in Hunt s (1961) argument on the importance of early ex- 
perience for cognitive development is his discussion of a reaction range for de- 
velopment, which is a product of inheritance. His theory postulated that indi- 
vidual variation in growth landmarks was evidence of this reaction change and 
could be viewed as "an inverse index of the capacity of various kinds of child- 
environmen*^ interaction to foster intellectual developi* -^f;" within these limits. 
Within this model, experience may fulfill 'vhat Gottlif ^ 976) referred to as a 
"facilitating function/' serving either to accelerate or to retard the rate of con- 
tinuous transformations in the organizations or structures of intelligence 
through the processes of assimilation and accommoddMon. 

If a retarded mother is incapable of adequately mediating the early experi- 
ences of her infant, realization of genotypic poten .iai will be limited and the in- 
fant's performance level will be substantially retarded (Scarr, 1981). Future re- 
search must be designed to identify the specific processes through which the in- 
timate inleraction between infants and their primary caregivers serves either to 
hamper or to foster cognitive development. 

In effect, although a higher probability for offspring IQ decline is indicated 
by low maternal IQ, the likelihood of treatm* nt benefit may have a different 
probability level more closely specified by individual maternal (or other fami- 
ly) behaviors not adequately revealed by IQ test scores. This suggestion finds 
lu^dditional support in Shipman, McKee, and Bridgeman's (1976) report of a 
follow-up examination of Head Start data for child and program success fac- 
tors. Their analysis indicated that the maternal child interaction process was 
poorly predicted by family status and situational variables, which at best ex- 
plain less than 13% of the variance (p. 163). Such findings emphasize the need 
for future research to delineate more specific categories for individual varia- 
tion in experimental designs attempting to identify the etiologic factors associ- 
ated with cultural-familial mental retardation. Concentration on general indi- 
ces of poverty or IQ scores i.'i 'ntervention research has distracted us from an 
adequate consideration of ot' ir influences among poor families such as parent 
attitudes and the lack of acequate role models for achi.'vement (Hess, 1981). 
Obviously, the effectiveness of treatment strategies r redicated on either gen- 
eral population descriptors or general developmental functions will be com- 
promised by the extent of unaccounted variation witi^in group because of fac- 
tors not addressed by the treatment (e.g., intrafamilial differences in family 
functioning). 



The results of this investigation highlight the potential importance of re- 
fining the concept of risk as a strategy to help resolve the etiology of delay in 
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cognitive development. To this end, it is imperative that empirically verified 
indices of risk be developed to replace broad demographic variables such as 
SES or minority group membership in order to limit the variability within pop- 
ulations for study. The association between the experiences of being reared by 
a primary caregiver who is retarded and significant delays in cognitive devel- 
opment identified in this prospective investigation is a step toward providing 
both a more precise index of risk than poverty and an indication of which pro- 
cess variables should be addressed by future research. 

A more precise definition of risk within a framework of general systems the- 
ory formulated through an analysis of interaction eutcomer has been offered 
by the North Carolina group (MacPhee, Ramey, & Yeates, 1984; Ramey & 
Haskins, 1981). Their major emphasis, however, remains on identifying broad 
SES differences and environmental conditions that influence responses to 
treatment rather than natural variations in experience associated with differ- 
ences in the rate of intellectual development. Ramey and Haskins (1981), for 
example, questioned the value of the traditional psychological approach of 
studying individual differences in intellectual development and recommended 
that efforts be concentrated on the more global differences within which chil- 
dren develop. In effect, this not only dismisses a paradigmatic role for genetics 
to play in investigations of intellectual development but would further encour- 
age polarized research in less fruitful directions, as in efforts at present criti- 
cally characterized as excessively environmental. 

Differences in outcome among early intervention studies, particularly those 
with apparently similar treatments, have not been easily reconciled in part be- 
cause of the concentration on such global subject selection characteristics as 
SES level or low IQ and, as well, the tendency in such studies to invoke obvi- 
ous differences in standards of living as Loth a measure of deprivation r»nd an 
explanation for cultural-familial mental retardation or general delays ir devel- 
opment. 

The predictive validity enjoyed by the epidemiologic correlate SES occurs 
because it is a summary variable. Such variables mask individual variations 
within group that are perhaps more likely to be important to questions of 
treatment efficacy than is suggested by demographic variations between 
groups. The primary reliance on SES ac a blocking variable in experimental de- 
signs investigating intellectual development tends to mislead us to the view 
that there is a general depression of intellectual per'^ormance for children in 
poverty and even, at least for some observers, to presume as Tulkin (1972) 
noted that a causal relationship exibts. This view is further reinforced by as- 
suming that the declining developmental function is an adequate description of 
IQ performance of low SKS children. In actuality, it reveals neither the inci- 
dence of low IQ scores nor the factors that influence individual perform mce. 
As Appelbaum and McCall (1983) correctly pointed out, it must be determined 
empirically how well the developmental function of a group relates to the sta- 
bility of individual differences. For the most part, this has not been possible 
because generally described samples have been the rule. Therefore, questions 
about the mutability of intelligence and the permanence of mental retardation 
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cannot be appropriately addressed by intervention efforts in general because 
such questions presume incorrectly that the epidemologic association between 
low SES and low IQ justifies a general population base rate from which indi- 
vidual differences can be predicted. 

SUBJECT SELECTION AND TREATMENT EFFECTS 

The notion that early environmental action is global in nature leads to the 
assumption that children are at significant risk for delays in intellectual 
development simply because they came from low income or minority group 
homes (Wachs, 1984). In fact, almost without exception, compensatory educa- 
tion programs have concentrated on global and obvious environmental dif- 
ferences rather than on individual differences within subgroups. The findings 
of the early cross-sectional investigation in Milwaukee, for example, suggested 
that many of the children selected for preschool compensatory education 
studies may not have been retarded or at significant risk for delays in cognitive 
development. In the survey of inner city residents in Milwaukee (Heber, 
Dever, & Conry, 1968) to vyhich Jensen (1969) referred, considerable variabili- 
ty in infant IQ performance was clearly demonstrated for the disadvantaged 
community of families a. large as well as for the children in the pool of highest 
risk families (identified by motht-rs with IQ scores below 80) targeted as sub- 
jects for the subsequent intervention study. Although there was an excess in- 
cidence of low IQ scores for this population, the survey data did not 
demonstrate a uniformly depressed IQ effect that would indicate generally 
poor heritability for the so-called poverty environment Rather, the dispropor- 
tionate incidence of low IQ scores was found predominantly in families where 
the maternal IQ was below 80. Moreover, even such infants, when able to in- 
teract with verbally facile adults and engage in a variety of educationally stim- 
ulating experiences, as a group, maintained average or better IQ performance. 

When stimulating experiences are given in a positive fostering environment, 
they seem to encourage successful social and cognitive pertormt'nce and 
enhance a good endowment or mitigate the negative effects of poor heritabili- 
ty. Even given a primacy status for nature, it remains in function contingent 
upon the relative effects of the nurturing experience and its limits remain open 
to empirical test. 

In contrast to most programs, the Milwaukee Project longitudinal investiga- 
tion attempted to include only that subsample of infants born within the 
poverty area most seriously at risk foi significant delays in cognitive develop- 
ment, which the cross-sectional study indicated should be limited to infants 
with mothers who were retarded. When children who are not at risk for delays 
are included in studies of environmental influences on the rate of cognitive 
development, the average difference between treated and untreated children 
can be substantially reduced. The mean IQ level for heterogeneous groups of 
untreated children does not accurately reflect the possible negative influence of 
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inadequate experience, nor, therefore, does the mean IQ level for 
heterogeneous groups of treated children accurately reflect the possibility of 
preventing or ameliorating delays in cognitive development. 

Early criticisms, most especially by Jensen (1969), condemning the potential 
of preschool experiences to offset the negative effects of heritability were both 
premature and unwarranted, considering the limits of the various efforts upon 
which the criticisms were based. The current generation of intervention stud- 
ies, including the Milwaukee Project, were spawned during Americas era of 
revitalization of consciousness for the plight of the disadvantaged. Most of the 
interv ntion studies (e.g.. Gray, Klaus, & Ramsey, 1981; Schweinhart & 
Weikart, 1981) were ameliorative rather than preventive and concentrated on 
raising IQ levels. There is no question about the importance of these studies ei- 
ther as efforts to alleviate the negative effects of poverty or as to their efficacy 
in demonstrating the mutability of phenotypic intellectual functioning in gen- 
eral. However, although these many and varied programs are often cited as 
providing a unitary test of the social deprivation hypothesis and as preventive 
strategies for mental retardation (see Clarke & Clarke, 1977), they are actually 
more limited. In part the confusion relates to the time to which most of the pre- 
sent generation of preschool studies trace their origin. It was not only a time of 
revitalized consciousness for the disadvantaged (a sociopolitical concern), but 
also a time coincident with a new view of the malleability of intellectual per- 
formance. 

The majority of the early intervention programs, namely, those included in 
the Lazar et al. U9S2) report of the Consortium, were designed for the general 
purpose of prepar'ng socially and economically deprived children for a suc- 
cessful school experience. They are inappropriately regarded as prevention 
studies (Ramey & Bryant, 1982) because they were directed at ameliorating 
low IQ performance as an objective intermediate to the goals of improving 
school achievement among the poor (Horowitz & Paden, 1973) and, ultimate- 
ly, adult success (Keniston & Carnegie Council, 1977). Although subject sam- 
ples included many children with low IQ scores, the studies are more limited in 
answering the questions of prevention of mental retardation than they seem 
because subject selection was based primarily on bioad demographic variables 
related to poverty (Deutsch, 1973; Henderson, 1981; and the range of varia- 
bility that exists within subclasses of the population was not accounted for 
(Appelbaum & McCall, 1983). 

Most of the children in these studies cannot be considered mentally retarded 
because the average IQ scores of these subjects never fell below 80 (Zigler & 
Cascione, 1977). The measures of parent and sibling intelligence, the criterion 
factors in identification of cultural-familial mental retardation (Grossman, 
198j; Hebcr, 1961), were rarely considered. Althou^li correlations between 
SES and IQ level and academic achievement are relatively high, broad meas- 
ures of SES account for less than 25% of the variance in these factors (Geismar 
& La Sorte, 1964; Pavenstedt, J965). They do not reflect differences betwf?n 
poor but stable working families and poor but disorganized multiproblem 
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families (the latter being the families more likely to contribute disproportion- 
ately to the relatively high level of mild retardation in low SES groups). As a 
result, the tendency to view disadvantaged children as homogeneous may 
have obscured important individual differences related to the etiology of intel- 
lectual deficits and, ultimately, to questions of intervention efficacy. There- 
fore, the value of the support Jensen (1969) derived for the concept of heritabil- 
ity from his survey of compensatory programming for children was compro- 
mised because it was a judgment of the general effort and was inappropriate. 
Early intervention studies should be compared for subject characteristics, 
treatment intensity, and purpoj^e, * ?cause therein lie differences substantial 
enough to limit interpretations r' data and to require admonitions of progra n 
failure or success to be more closely qualified. Without detailed information 
about subject samples, there are serious limits on any attempt to make valid 
inferences about population base rates that in effect compromise any general 
evaluatic^n of efficacy. 

The Milwaukee Project is most similar to a group of prevention btudies* that 
included children who were not already reduced in IQ performance at treat- 
ment onset. However, in comparison with other prevention studies, only the 
Carolina Abecedarian Program (Ramey & Haskins, 1981) was comparable to 
the Milwaukee Project b?'^^use of its emphasis on subject selection and pro- 
gram intensity (for a review, see Ramey & Bryant, 1982). In both the 
Milwaukee and Abecedarian programs, subject selection went beyond other 
prevention programs criterion of general poverty and developed a maternal 
risk factor: the higher the risk factor, the more likely the child is to be iden- 
tified as mentally retarded in school. In addition, both the Milwaukee and 
Carolina studies attempted to test the hypothesis that early intervention could 
prevent declines in IQ performance and enable the children to maintain a mean 
normal group performance level by school age. 

The major similarity of treatment strategy aside, several substantial dif- 
ferences remain. A most crucial difference is ihe nature of the selection pro- 
cedure. The Milwaukee study established low maternal IQ of less than 75 (FS 
WAIS) as the entry criterion for normal newborns while the Abecedarian first 
selected poor families and then mothers with low IQ. There is nearly a full 
standard deviation difference between the mean of the lower IQ Milwaukee 
mothers and the higher mean IQ for mothers in the Abecedarian study. The 
resultant control on the homogeneity ^ the population can, as was noted 
earlier, help to account for the extent of difference between the treated and un- 
treated groups in the Milwaukee study as compared with the Abecedarian, 
Control of the genotypic influence by the limited IQ range of the Milwaukee 
mothers also provides a better estimate of the role of experiential factors in 
mild cultural-familial retardation than does the low but more open selection 
criterion of maternal IQ used in the Abecedarian program. What implications 
the differences in sample and procedural variables hold for the interpretation 
of the efficacy of pre^ itive intervention strategies for the at risk probably are 
considerable if the hoped for level of effectiveness is not to be compromised by 
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unaccounted and unaddressed treatment needs of the children and families in- 
volved. 

Future investigations of the influence of experience on the rate of cognitive 
development must account for individual differences within groups or at least 
reduce the variability within groups being compared. This requires selection of 
homogeneous populations of children using empirically >^erified indices of risk 
for delays rather than broad demographic variables such as SES. It should be 
recognized, however, that risk is a probability statem int, and that even within 
relatively homogeneous populations there will be individual variations in 
development. For example, IQ scores for several experimental children in this 
investigation were relatively low compared with scores for the rest of the treat- 
ment group, indicating that the treatment was not as effective for them as for 
the other children. In contrast, two control children consistently scored at or 
slightly above the population mean and above some of the experimental group 
children even though they were at significant risk for delays and remained at 
home with their retarded mothers. If the influence of variations in experience 
is to be adequately assessed, such individual differences would not be con- 
sidered outliers but would become the central concern for future investiga- 
tions. 

If we view early educational interventions in the development or at risk and 
disadvantaged children as an investment, then we must do more to protect 
that investment over the long term. As Zigler and Cascione (1977) have sug- 
gested, programs appropriate to different periods of the lifespan are needed. 
Coordination of these programs will provide the greatest benefit to children 
and particularly those whose development is at risk. In addition, for research 
to be helpful in this process, it must continue to identify the mediating 
variables between less broadly defined population characteristics (e.g., than 
SES) and summary constructs (such as IQ) in order to provide an understan- 
ding of which aspect of the environment should be addressed through social 
programs and which through educational programs and for whom each pro- 
gram is most likely to be effective. 



COMMENTARY 

Americans have long believed that hard work and talent will ultimatrly lead 
to success for each individual. Unfortunately, the myth of equal opportunities 
denies that "the circumstances of birth -and in particular the social and 
ec lie position into which a child is born - have much effect in determining 
»e the individual ends up in life" (Keniston & Carnegie Council, 1977, p. 
J'^). These factors aiso seem to be related to most of the differences that are 
observed among children in school performance, IQ scores, years of schooling 
actually completed, and even which schools were attended. For over two 
decades, concerned citizens in the Unit ?d States have recognized inequalities of 
condition and have built program after program to establibli equc'l status for 
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the poor, minorities, and individuals with handicapping conditions. Unfor- 
tunately, most of these programs have not been based on the individual needs 
of children and their families but rather have directed efforts toward rp^orm- 
ing, uplifting, changing, and educating the so-called "excluded" by strategies 
based on the broader social aspects of the problem. 

he chief means used to correct inequalities . . was a brilliant American 
^ntion; universal, free, compulsory public education. This solution was 
^ iaily important for children and families because it gave children a central 
-o* achieving the national ideal" (Keniston & Carnegie Council, 1977, p. 
41). by broadening that concept to include education for all children, early in- 
tervention preschool programs were designed to prepare children in severely 
deprived areas for the school experience. Through extensive child care service 
and compensatory academic programming, educators and psychologists 
hoped to help the disadvantaged match the school performance of their age 
peers. Clarke (1973) contended that fhe programs were generally too short and 
too nonacademic, had no provisions for follow-up, and treated children main- 
ly for <:heir poverty a.nd not for their developmental needs. 1 have proposed 
that the latter, that is, the presumption that the deprived population subgroup 
is homogeneous, is the fundamental flaw in intervention methodology. 

It was argued that all children in deprived environments will be retarded 
without help and that social deprivation was the fundamental cause. Thus, it 
was theorized that if opportunity were equalized for all Americans, all 
children would be able to take advantage of opportunities offered as compen- 
sation for disadvantagement and that these opportunities would outweigh the 
negative influence of factors related to accidents of birth that are essentially 
maintained throughout their jife. However, not all individuals who are poor 
need or are able to respond to equitably distributed compensa^ory educational 
and social programs. We have, I believe, not been cautious enough about rely- 
ing upon such easily observed and easily measured surface variables as pover- 
ty in defining at risk populations. Such variables reflect only the grossest 
estimate of the life process of individual members o!" these subgroups. Ob- 
viously, in light of cost-benefit priorities, the first order of concern must be to 
reduce the incidence of low IQ and other developmental probhms. But, if we 
are to effectivv?ly address this problem, we must identify specific risk factors 
predictive of declities in IQ performance so that we can address the source of 
the projiem through treatment programs that are prevention oriented. 

Although the results of the preschool evaluation of the Consortium (Lazar 
& Darlington, 1978; Palmer & Anderson, 1981), which showed higher perfor- 
mance levels and lower rates of special class placement, are regarded as having 
adequately rejoined Jensens (1969) condemnation of the value of such pro- 
grams, both are remiss in their casual attention to subject population charac- 
teristics. Failure to specify subject characteristics makes selection, assignment, 
and treatment coordination difficult and further clouds the issue of the efficacy 
of such programs. The ultimate benefits of either preventive or remedial treat- 
ment fall away as the individual nature of child and family problems that 
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dispose these children to be at serious risk for abnormal development is not ad- 
dressed by general programs. Therefore, measures of the efficacy of such ex- 
tensive educational programs have been compromised by methodologic con- 
cerns regarding coordination of subject and treatment. The goal must be to de- 
velop treatments matched to the needs of individuals; then their ability to re- 
spond can be observed and any negative influences that might effect a discrep- 
ancy between potential and performance can also be ascertained and their ef- 
fects mitigated. 

Children from disadvantaged, at risk families have generally responded 
favorably and in a fairly similar fashion to preschool programs, but con- 
siderable differences have been found in how the benefits from such programs 
are sustained, wi:ich probably relates to how well such programs have com- 
pensated for deprivation in other areas of their lives. These differences persist 
because many families, although sharing common key indicator variables such 
as income and socioeconomic level, educational level of parents, general 
residential similarities, school facilities, etc., are quite different ir the more 
fundamental family processes that characterize how they mediate tne environ- 
ment for their children. Situations range from families vergir g on total disrup- 
tion and disintegration to a level of stability characterized b> the stereotype of 
the well adjusted middle class family. Therefore, a more thorough understand- 
ing of differences among individual disadvantaged families is necessary in 
order to identify the extent to which families are capable of mediating and ex- 
tending the educational process of preschool and school into the home anu to 
identify which families may need extended support from outside sources to ac- 
complish this goal. 

The study of IQ test performance, the predominant data base in the discus- 
sions of intervention efficacy, increasingly seems to be best considered as par- 
allel to the line of research investigating success in school and life. There are 
tempting parallels between IQ test performance and performance in life that 
are attributable to similarities in behavior patterns, but these must be empir- 
ically justified beyond epidemiologic relationships to qualify as indices of 
etiology. Occasionally, these lines of research do cross; however, they are not 
uniformly overlapping such that performance in one situation (viz., the IQ 
test) is predictive of performance in the other situation (viz., life). Epi- 
demiologic data are fraught with apparent relationships that can provide a 
basis for social policy that dangerously tempts a servitude to ideologies trading 
on conveniences of time and/or the comfort of politics au courant rather than 
on social policy predicated on guides derived from programs of long term sys 
tematic research. Moreover, adequate societal alternatives to compensatory 
programs of educational and social care for the disadvantaged and at risk child 
cannot be forthcoming simply from IQ testing, but will require continued at- 
tempts to fashion treatment programs coordinated with subject selection quali- 
fications that will help move children toward citizenship. The psychoeduca- 
tional technology basic to prescribing effective e(^ cational programs, which 
Jensen (1969, 1980) appropriately argued for, requires a broader assessment 
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protocol than the IQ test. Such a protocol should assess talents in addition to 
those measured by IQ tests, talents perhaps more closely associated with suc- 
cess in life. 

Alternate treatment models for the development of individual skills and 
abilities should be viewed within a developmental model that recognizes the 
tremendous range of individual variation all along the normal (50 to 150) scale 
of inte^'* ^ence estimates. At any moment in one's life, an inspired, encouraging 
r fa cooperative sibhng or a concerned grandparent or a supportive 

te can reinforce a behavior system appropriate to the academic demands 
of )ol or to the technological requisites of an industrial society. How these 
factors act and interact constitute a major source of influence on the devel- 
opmental performance of maturing children. 

Our ability to disrupt the development of antagonistic lear-^.ing systems 
through preventive educational techniques cannot be confined to ecological 
treatments that are age restricted or to teach-the-task fading manipulations, 
for which cognitive generalizability is questionable. We will have to learn 
more about the developmental nature of induced antagonistic learning tenden- 
cies among the disadvantaged, in particular, to examine the nature of intrafa- 
milial habits of learning. 

Treatments, if they are to be effective, must be directly administered on a 
prescriptive basis to individual families. Determining the level of service needs 
for a family can be evaluated as risk relative to a child's suffering from induced 
mental retardation (Gafber, 1982). Such > risk model has three basic compo- 
nents (Garbcr & Mclnerney, 1982). The first component involves establishing 
the family risk level and includes both the status variables (e.g., SES level, 
number of children) and the process variables (e.g., quality of home environ- 
ment, parental attitude) that provide the overall framework within which the 
potential of offspring for impaired performance may be observed. This is the 
first step or a screening process for targeting children at risk. 

The characteristics of the child represent the second, not the first, risk com- 
ponent. All youngsters place demands on their caretakers. Handicapped chil- 
dren are not always those with obvious developmental delays; nevertheless, 
they may make unanswerable demands on their families. For those who have 
more obvious early delays, family risk status will interact with the degree to 
which the child is intellectually impaired. 

Systems lisk is the third component of this risk model and is represented by 
those s' hool and community variables with the potential to increase a child's 
risk fny ment*^' retardation (MacMillan et al., 1980^ and include such school 
system factors as selection procedures, program options, and placement alter- 
natives. 

Each of the three risk components (family, child, and school) interacts and 
plays against the other two to influence variations in children's developmental 
performance. These components of our risk model become educationally im- 
portant when they are used to characterize the environment within which each 
child is asked to learn. Appreciation of these risk characteristics and thr nature 
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of their influence on development offer the possibility for offsetting disability 
through prevention or remediation of those deleterious effects that are pre- 
sented to the child. 

The objective of the search for tho?e sociobehavioral factors that act to in- 
hibit intellectual development is not simply to catalog what does and does not 
happen cognitively for selected groups of children who mainly have in com- 
mon low IQ test scores. Rather, it is an attempt to determine the origins of the 
cognitive behavior by which, ultimately, it is hoped will '^e revealed possible 
mechanisms for affecting intelligence. Temperament and genetic constitution, 
nourishment, opportunity to learn, encouragement, good eyesight and hear- 
ing, and loving and rational parents will all interact to some extent. Some may 
dominate others in their influence. But the concern we all must have is as to 
how this enti/e system can be manipulated on behalf of each child to facilitate 
his/her individual ability so that potential will be realized and so that maxi- 
mum contribution to society, whatever its extent, will be made. 
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